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PREFACE 


Trees are more than mere green things. They have been man’s 
friends ever since the human race began. In all ages and in every 
land they have been giving valuable service to man. They are among 
his best friends and greatest helpers. They produce many of our 
most useful and helpful gifts and grace the earth with their beauty. 
They are truly the wonderful handiwork of a beneficent God, de- 
signed primarily for a life of service and to bring happiness and 
comforts to the people of the earth. 

The world is full of instances of great men who loved great trees 
just as they would a human friend. The poet Whittier had a favorite 
tree. He called it his “inspiration tree.’ Henry Van Dyke has a 
favorite elm before his home. He ealls it his “guardian tree.” 
James Russel Lowell wrote that he confessed to so great a partiality 
for trees that he was tempted to respect a man in exact proportion 
to the man’s respect for trees. Robert Louis Stevenson delighted in 
lying among the trees. He saw the beauty in them, admired their 
make-up, enjoyed their shade and shelter and felt their warmth and 
affection. 

The delight and service the trees bring to us begins with the cradle 
and ends with the grave. They are such commonplace things that 
we are apt to overlook them and rarely do we give them full credit 
for the part they play in our everyday life. 

There are about 278 different kinds of trees and shrubs native to 
Pennsylvania. Of this number 110 are usually classified as trees. 
The trees that are new native to this State are the same as were in 
the original forests, excepting one tree—white cedar—which has be- 
come extinct. It was formerly found in a few localities in the ex- 
treme southeastern part of the State. 

While the trees in the forests of Pennsylvania remain the same as 
those that made up the original forests, yet one finds a marked dif- 
ference in their abundance, age, size, form, quality, value and thrifti- 
ness. 

The original forests of the State were large, dense and extremely 
productive. The present forests are small, open and very unproduc- 
tive. Each generation of mankind has seen a smaller, more open, 
and less productive generation of forests. It is not a prophecy but 
the statement of a bare fact, when we say that the source of our 
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timber supply is becoming an acute and vital question. Fast-vanish- 
ing forests and ever-rising lumber prices are couriers of this fact. 
The Federal and some State Governments have already inaugurated 
policies to offset the present dstructive tendency in our forests by 
starting constructive work. 

To date no State has made a greater advance in forsetry than 
Pennsylvania. She has, however, just started on this useful mission. 
The men who are directing her forest policies are endeavoring to 
lay a substantial foundation upon which a stable superstructure may 
be reared. In order to accomplish this it is necessary to have the 
cooperation of every citizen of the State, especially the woodland 
owners and managers. 

Forestry needs the support of public sentiment. No substantial 
and permanent advance is insured until our citizens understand 
forestry and can distinguish the important from the inferior forest 
trees. It is hoped that the sphere of usefulness of this bulletin will 
not be limited to woodland owners and managers, but will extend 
to laymen, students, and botanists. 

Part I is intended for the layman, the student of trees, and the 
beginner of forestry. A careful persual of this part will enable one 
to comprehend Part II more fully. 

Part II is essentially a manual of Pennsylvania trees. It com- 
prises a discussion on the identification of trees and a description 
of families, genera, and species, with accompanying keys. The de- 
scriptive material and keys are the outgrowth of outline lecture notes 
prepared by the author and used for ten years in connection with a 
course in Tree Identification given at the Pennsylvania State Forest 
School at Mont Alto, Pa. The classroom work is supplemented by 
15 years of field work in all parts of the State. 

Each kind of tree is described under about 14 headings. No special 
originality is claimed for the characteristics given under these head- 
ings. It is natural to expect that the descriptive material should 
correspond with that found in other texts. The author is glad to 
acknowledge his indebtedness to the many books of reference which- 
were frequently consulted to verify observations and to make the 
description clear and complete. The general range of the different 
species was drawn chiefly from Sargent’s “The Silva of North 
America” and the “Manual of the Trees of North America.” 

The data given under the heading “Distribution in Pennsylvania” 
was brought up-to-date in each of the four editions of Pennsylvania 
Trees. Since the appearance of the first edition in 1914 the author 
has personally collected much valuable information concerning the © 
occurence and distribution of the native trees. He visited many 
localities in the State and made a careful and critical study of the 
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woody flora. Many correspondents also furnished the author with 
new stations at which rare and common trees occur. Dr. Otto 
Jennings, Curator of Botany, Carnegie Museum, Pittsburgh, Pa., 
supplied a large quanity of reliable data concerning the native trees, 
particularly those found in the western part of the State. His pub- 
lication—A Botanical Survey of Presque Isle, Erie County, Pennsyl- 
vania—reprinted from the Annals of the Carnegie Museum, Vol. V., 
No. 2 and 3, 1909, supplied an authoritative source of information con- 
cerning the occurence of trees in the extreme northwestern part 
of the State. Since the first edition of Pennsylvania Trees appeared, 
new printed sources of material also became available, notable 
among which is Alfred Twining’s Flora of “Northwestern Pennsyl- 
vania,” the most accurate and complete regional check list of its kind 
yet published in Pennsylvania. 

The scientific names found in this bulletin are those used by the 
Department of Forests and Waters, which follows the usage of the 
seventh edition of Gray’s New Manual of Botany. Shifting of in- 
dividual plates from their proper systematic position was necessary 
in a few cases in order to place two companion plates on opposite 
sides of the same sheet. 

The photographic illustrations, 128 in number, are all original by 
the author, except Figs. 78 and 84 supplied by W. Gardiner Conklin, 
and the Frontispiece, by 8. T. Dana. 

The drawings were made by Miss Margaretta Washington, of 
Philadelphia, either from specimens supplied by the author or re- 
drawn and adopted from Sargent’s “The Silva of North America” 
by special permission of the publisher, Houghton Mifflin Company. 
In making some of the drawings Schneider’s “Dendrologische Win- 
terstudien” and some of the reports of the Missouri Botanical Garden 
were consulted. 

I take pleasure in giving sincere thanks to all others who have in 
any way assisted in this publication, especially the members of the 
Bureau of Information of the Department of Forests and Waters and 
the Pennsylvania State Forest School for their willing cooperation 
and helpful suggestions, and the Foresters of Pennsylvania for their 
assistance in collecting data concerning the distribution of trees in 
the State. 


JOSEPH 8. ILLICK 
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PART I 


INTRODUCTORY 


THE NORTH AMBRICAN FOREST 


There is good reason to believe that the major part of the habit- 
able earth was originally wooded. North America is no exception 
to this. The original forest extended from the Atlantic coast west 
to about the ninetieth meridian, having only a few small openings 
like meadows and the tops of mountains. It also covered a large 
portion of the Rocky Mountain region and the Pacific slope. Esti- 
mates place the aggregate original area of the forests of North 
America at about 822,000,000 acres, that is an area about 30 times 
the size of Pennsylvania. This original area has been so reduced 
that not more than 463,000,000 acres remain at the present time, or 
a little more than one-half of the original forest and a large portion of 
this acreage is in a very unproductive condition. 

The original forest of this country was vast in extent and com- 
posed of many and valuable species. The richness and variety of 
our tree growth may be in part attributed to the different climatic 
zones and variable physiographic features common to this country. 
So variable is our forest structure that at least five general forest 
regions may be recognized while often a local area may have its own 
peculiar forest type. 

Many of the trees in the original forest attained a great age and 
enormous size. They yielded a vast amount of valuable products, a 
source of great wealth which has been supplying the raw material 
for one of our most important industries. Nature working through 
many centuries developed the original forest and gave it to us gra- 
tuitously. Man working through only a few centuries has established 
a great industry—the lumber industry; but on the other hand he 
has wastefully exploited our forests and left many of them in an un- 
productive condition. However, there was no alternative because the 
economic conditions then prevailing required, in part at least, this 
wasteful procedure. 


FORESTS OF PENNSYLVANIA 


The word Pennsylvania means Penn’s woods. It derived its name 
from its early proprietor and the dense and extensive forest growth 
which covered the State. The original forest covered almost its en- 
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tire area, which is usually given as 28,692,480 acres. Practically 
the entire State, with the exception of a few natural meadows and 
the tops of a few moutains, was covered with trees. 


The original forest was composed of many and valuable species 
often ocurring in dense stands. The richness of our forest flora is 
due to its favorable location with reference to climatic and physio- 
graphic factors. Pennsylvania is the meeting ground of many north- 
ern and southern species. In the western part of the State one finds 
outposts of species common to the Mississippi Valley, while in the 
southeastern part some of the species of the coast region are found. 
Some of the northern species have their southern limits here, or else 
follow the mountains toward the south, while some of the southern 
species have their northern limits here, usually migrating northward 
through the valleys. The forests in the southeastern and the western 
parts of the State are composed almost entirely of hardwoods, while 
the central and the northern or mountainous parts are composed of 
a mixture of hardwoods and conifers. One may find the hardwoods 
by themselves and the conifers by themselves, or they may occur in 
mixture. 


A few of our native species are very valuable, while others are less 
valuable and some mere forest weeds. ‘The real value of a tree 
changes with the change of the general economic, particularly market, 
conditions. Within the last decade market prices of wood have risen 
so much that they have brought about a more intensive utilization of 
our forest products. Many trees formerly left standing in the forest 
are now utilized. A moment’s reflection upon the present tendency in 
the utilization of the products of the various trees causes us to com- 
prehend fully the truth of the statement that the despised trees of 
today will be prized tomorrow. The richness of the arborescent flora 
together with the great age and large size which some of the trees 
attained justifies the statement that Pennsylvania was at one time 
“one of the best timbered states of the Alantic Coast.” 


Nature working through many centuries developed in this State 
a forest which was one of the most valuable of the many heritages 
with which her citizens have been blessed. If we could see maps 
showing the structure and distribution of the forests of Pennsylvania 
in the years 1600 and 1900, we would be astonished by the wonder- 
ful change that has taken place in a period that represents only a 
few generations of trees. Many were the agents which brought about 
this change, but it was left to man to play the leading role. Man 
working through a few centuries has removed the forest or abused 
it through fire and unregulated cutting. The establishment of pio-— 
neer homes, the opening of agricultural and grazing lands, the in- 
crease of population, the development of industrial enterprises, the 


Vig. 1. A REMNAN 


OF PENNSYLVANIA VIRGIN WHITE PINE 


The kind of forest our forefathers found. A magnificent heritage 


Wig. 2. THE RESULT OF EXTENSIVE FOREST EXPLOITATION 


High stumps and a thin scattered growth of inferior trees, is all that remains. 
The stumps indicate the density of the original stand, and the size of the 
primaeval trees 


Tig. 8. ACRES OF DESOLATION 


More than 3,000,000 acres of such barren land are found in. Pennsylvania. Much 
valuable timber was lost through reckless and premature exploitation of the 
original forest 


Fig. 4. ACRES OF SCRUB OAK 


Serub Oak has no timber value. Large areas in our forests contain many weed 
trees which often prevent other valuable trees from establishing themselves 
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destructive work of lumbermen, and the advent of forestry present 
a picture of change and progress, which enables us in part to com- 
prehend the important role that man played in transforming the . 
original forest into the present forest. 

Pennsylvania originally contained large, dense, and extremely pro- 
ductive forests. The large have become small, the dense have be- 
come open, the productive have become unproductive. Each genera- 
tion of mankind has been a smaller, more open and less productive 
generation of forests. The march of forest destruction has been 
rapid and severe and yet inevitable on account of existing economic 
conditions. While originally almost the total area of the State was 
covered with tree-growth, today only 45 per cent is covered by woody 
growth and over 3,500,000 acres of this is barren or unproductive, 
while many more acres are poorly stocked with trees. Most of our 
woodland areas are at present in a very unproductive, unsanitary, 
unattractive, and unregulated condition. 

Economic conditions have changed and the old order of things need 
not continue. We must substitute conservative lumbering for the 
wasteful exploitation of the past. We must do constructive work in 
our forests now to recompense for the destructive work carried on 
during the last few centuries. We should aim to show our social and 
civic worth by handing down to future generations a heritage equiv- 
alent to that which we received from our forefathers. In order to do 
proper constructive work it is necessary to establish a goal or an 
ideal and develop proper methods by which it can be reached or at 
least approximated. We need not be entirely original in this work 
since a few countries like Germany, Switzerland, and France have 
already in more than a century of experience laid the foundation 
for conservative and constructive forestry. We can learn much from 
these countries. A visit to their carefully managed forests together 
with a general survey of the methods which they use in managing 
them will be helpful in formulating plans for our Ideal or Normal 
Forest. We may not be able to adopt their methods but we can 
adapt them. The question at once presents itself: How can we 
improve our woodlands so that they will approach the well-managed 
forests of Germany, or the ideal or normal goal which we are setting 
up for them? The following answers suggest themselves: 

1. By giving adequate protection. Fire is the chief agency 

against which our forests need protection. 

2. By procuring wise taxation. 

3. By prohibiting unregulated cutting. 

4, By securing quick reproduction after the removal of the 

timber. 

5. By establishing a complete stock of valuable trees on all 

forest soils. 
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6. By removing undesirable trees and replacing them with a 
better class of trees. 

7. By establishing a proper proportion and a suitable distribu- 
tion of age classes. 

8. By making every part of the forest accessible by means of 
roads, lanes, trails, paths, compartment lines, ete. 

9. By making improvement cuttings. 

10. By dividing the forest into working units (compartments) 
just as a farmer divides his farm into fields and the fields 
into patches. 


THE FORESTS AND FORESTRY 


The original forest was so modified by the activity of man, or man 
working conjointly with natural agencies, that the sources of our 
future wood supply became a question of great importance. A gen- 
eral survey of the field showed that we were consuming wood faster 
than we were producing it. This unbalanced economic condition 
due to the unregulated condition of our forest gave birth to the sub- 
ject of forestry. Man’s attitude toward the forest showed that he 
was a disturbing agent. Without him the forest of Pennsylvania 
would have remained practically undisturbed, indefinitely. Hence 
it might follow that the forest thrives best where there are no people, 
and consequently no forestry. Further, one often hears the state- 
ment: Formerly we had no forestry and plenty of wood; now we 
have forestry but no wood. This statement does not prove that for- 
estry is to be blamed for a deficiency in our wood supply, but it 
does prove that forestry is the child of necessity. This child of ne- 
cessity, which is at present just in its formative period, could never 
have been born if we had not been compelled to see that our timber 
resources were rapidly decreasing. 

Th word forestry to many may be new. The most enlightened 
may have a rather vague conception of its exact scope. It is often 
identified with the planting of individual trees, landscape work, and 
tree surgery. Forestry should be regarded as the rational treatment 
of our woodlands for their products. The kind of treatment de- 
pends largely upon the desire of the owner. The ownership may be 
private or there may be a public owner, as a municipality, a state, 
or a nation. The desire of the owner may be to supply wood ma- 
terial to retain or establish a protective cover, to furnish recreation 
grounds, or to maintain a game cover. The forests which are man- 
aged for the purpose of producing a supply of woody material are 
known as production forests or supply forests, while those which 
are retained or often established as a protective cover are known as 


Vig. 5. A DENSE STAND OF NORWAY SPRUCE, GHRMANY 


The kind of forests we hope to develop. Norway Spruce is a valuable and a 
beautiful tree 


Wig. 6 A CARBEFULLY MAI 


YAGED FOREST 


Attractive, sanitary, productive, and organized. Good roads ramify through all 
its parts 


Vig. 7. TREES FRAME THH HOM PICTURE AND PRODUCE A 
RESTFUL FEELING AND A SPIRIT OF HOMELINESS 


Fig. 8 TREES BEAUTIFY THE HIGHWAYS, BYWAY 
AND PUBLIC PARKS 


STREETS, 
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Tig. 9. HAULING DEAD FUELWOOD 


The removal of dead and damaged material improves the composition of the forest 


Fig. 10. THE RESULT OF SELLING DEAD WOOD 


Proper use of forest products results in attractive, sanitary, and productive 
stands of timber 
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protection forests. Protection forests aim to prevent calamities 
like destructive floods, excessive erosion, sand shifts, and snow shifts. 
Forests managed primarily to enhance the beauty of the forests and 
to furnish recreation grounds for the public may be known as park 
forests. Park forests should always be accessible to the public. 
Such outing grounds will not only be a means of preventing many 
of our diseases but also help to restore to health those who are 
already afflicted. Forests managed by the owner primarily to en- 
joy sport are known as luxury forests. 

Forestry aims to have man improve upon nature’s ways of doing 
things. Nature grew forests upon areas regardless of the fitness 
of these areas to other more profitable pursuits. Both the thin, rel- 
atively sterile soils of the mountains and the deep, fertile soils of the 
valleys were covered with forests. The latter are far more valuable 
for the production of food material than for the production of wood 
material. Forestry aims to develop forests on forest soil. It does 
not attempt to encroach on agricultural soil but aims first to classify 
the land into ploughland and woodland; and then to treat the wood- 
land areas so that they will yield the largest quantity of high class 
wood material in the shortest time at the least expense of time and 
money and to give to mankind as many other natural blessings as 
possible. The economic point of view should always be kept para- 
mount. The forester’s forest should supply more fully the present 
and prospective human wants than they can be supplied by depend- 
ing upon nature’s uncertain and unregulated performances. 


THE STRUCTURE OF THE FOREST 


Every region and, often, even every small locality has its peculiar 
kind of forest. The composition of the forests along streams, on 
slopes, and upon mountain tops usually shows great differences. The 
climatic factors and physiographic features of a region influence the 
composition of the forest very much. The more varied the factors 
of the habitat are, the more varied the composition of the forest usu- 
ally is. Upon the same mountain slope one can often find three and 
sometimes more zones of trees. Each zone is composed of different 
kinds of trees or groups of. trees, which groups vary not only in com- 
position, but also in form, density, and thriftiness. 

The forester seldom considers trees raised in isolated positions, 
but rather concerns himself with trees raised in masses or stands. 
Such masses of trees, irrespective of their kind, size, density, form, 
number, or value are known as woodlands. Woodlands may be com- 
posed of a single species or of two or more species. If one species 
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composes ninety per cent or more of the total stand it is known as 
a pure stand and if the stand is composed of two or more species 
none of which forms ninety per cent of the total stand it is known 
as a mixed stand. Woodlands are rarely quite pure. A slight ad- 
mixture of some species is usually present. The forests of Pennsyl- 
vania are decidedly mixed in their composition. The conifers are 
found oftener in pure stands than the broad-leaved species. Since 
the forests of this State are composed largely of hardwood species it 
is rather unusual to find pure stands. Occasionally one may find 
small pure stands of such trees as Pitch Pine, White Pine, or Red 
Cedar. 


About 125 species of trees are native to the State of Pennsylvania 
but not more than 25 species are of sufficient importance to deserve 
to be developed on an extensive scale in our future forests. A large 
proportion of our native trees is found as undergrowth. They form 
dense and somtimes almost impenetrable thickets. This dense and 
complex structure of our underwood aids considerably in increasing 
the number of participants in our forests. Dense and tall under- 
growth tends to protect the soil from erosion, to conserve the fertil- 
ity of the soil, and to afford shelter to birds which prey upon the in- 
sect enemies of the forest; but it may also impede the utilization of 
forest products and make the tending of the forest more difficult. 

The tendency of forestry is to eliminate the undesirable trees. 
We should eliminate cautiously since the despised trees of today 
may be prized tomorrow. If this process of elimination is developed 
on an intensive scale, it means a reduction in the number of species 
and, in extreme cases, leaves only one species, i. e. a pure stand. 
This is especially true where a forester aims to establish a stand by 
artificial seeding or planting. He is apt to choose a tree which he 
thinks will give the highest returns. If he selects the proper species 
and it is not injured during its development he may possibly obtain 
satisfactory results. 

Before establishing stands one should consider the subjoined adyvan- 
tages of pure and mixed stands. 


The principal advantages of pure stands are:— 


1. Pure stands are easier and cheaper to establish. 
2. Pure stands are easier to tend and manage. 


The principal advantages of mixed stands are:— 


1. Mixed stands utilize the available plant food in the soil and 
air more fully. Close utilization of the factors of the habitat 
and keen competition by every forest tree upon its neighbor 
are requisites for optimum quantity and quality production. 
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2. The forester can meet the demands of the market better with 
a number of species than with one species. 

3. <A larger number of trees per unit of area is usually found in 
a mixed stand than in a pure stand. 

4. Most trees are less subject to damage by wind, frost, fire, 
fungi, and insects, in mixture than when grown pure. 

5. Trees usually develop a better form if mixed properly than if 
grown pure. 

6. Mixed stands are more attractive than pure stands. 


A great many pure stands may be seen in the forests of continental 
Europe. Some of them were established over 100 years ago and are 
now ready to be cut. After more than a century of experience in 
planting, foresters are abandoning the policy of establishing pure 
stands and are advocating mixed forests. Mixed forests may consist 
of a mixture by single trees or of a mixture by groups. The mixture 
may be temporary or permanent, even-aged or uneven-aged. 


We should aim to improve the composition of our forests by re- 
ducing the percentage of inferior species and increasing that of the 
more valuable ones. The present cover types which consist of many 
despised, some neutral, and a few prized species, should be trans- 
formed into the future management types which will be characterized 
by a simpler but better composition. 


FOREST TYPES IN PENNSYLVANIA 


The wide range of altitude, latitude, topography and soil condi- 
tions that occur within Pennsylvania produced and now maintain 
a large and variable woody flora. Many northern and southern 
trees meet within the limits of the State. The former follow the 
mountains towards the South and the later extend northward into 
the valleys. 


The forest structure of Pennsylvania varies widely from place 
to place. A systematic description of this variable forest make-up 
requires that the aggregate forest area be divided into suitable units. 
Present usuage suggests that these units be termed Forest Types. 
Within Pennsylvania the following major forest types may be found: 


1. Spruce-Fir Type (Northern Swamp Type) 
Beech-Birch-Maple Type (Mixed Northern Hardwood Type) 
White Pine-Hemlock Type 

Aspen-Fire Cherry Type 

Chestnut-Rock Oak-Pitch Pine Type 
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6. Scrub Oak Type 

Oak-Hickory Type 

8. River Birch-Swamp Maple Type (River and Swamp Hard- 
wood Type) 

9. Sweet Gum-Willow Oak Type. 


a 


The Spruce-Fir (Northern Swamp) Forest Type is not common in 
any part of Pennsylvania. It occurs locally in the northeastern 
and northern parts of the State. Additional sprinklings occur else- 
where in the State; for example, in the Bear Meadows in Centre 
County and Pymatuning Swamp in Crawford County. This forest 
type also occurs in the mountains south of Pennsylvania but does 
not appear in the southern part of this State. Mountain Ash, which 
is a member of this type in the northern part of the State, however, 
is found on the mountain slopes of Bedford County. 

The principal members of this type are: Red Spruce, Black Spruce, 
Balsam Fir, American Larch, and Mountain Ash. In addition to 
these five principal indicator trees, the following trees and shrubs 
are frequently associated with them: American Yew, Red-berried 
Elder, Hobble Bush, Small Cranberry, Mountain Holly, Labrador 
Tea, Soft Maple, Black Ash and Yellow Birch. 

The Beech-Birch-Maple Type is found chiefly in the northern part 
of the State with a number of local southward extensions in the 
mountain region. The principal members of this type are: Beech, 
Yellow Birch and Sugar Maple. In addition to these three principal 
members there often occurs with them sprinklings of White Pine, 
Hemlock, Wild Black Cherry, Ironwood, Red Maple, Striped Maple, 
Mountain Maple, White Ash and Paper Birch, 

Yellow Birch, Beech and Sugar Maple comprise about 60 per cent 
of the total stand, while the other hardwoods constitute 30 per cent 
and the conifers as a rule do not exceed 10 per cent. The Beech- 
Birch-Maple Type is one of the most important forest types of the 
State, for it covers a considerable acreage in the northern part of 
the State which is primarily a forest region. 

The White Pine-Hemlock Type occurs in the northern central part 
of the State and extends southward along the Alleghenies and other 
nearby mountain ranges. The limits of this type are not clearly 
demarcated, for on the north this type mixes with the Beech-Birch- 
Maple Type and on the south it blends with the southern hardwoods. 

The principal members of the White Pine-Hemlock forest type are: 
White Pine, Hemlock, Red Maple, Gray Birch, Striped Maple, Moun- 
tain Ash, Witch-hazel and Basswood. In addition to these principal 
members there are also found Yellow Birch, Beech, Sugar Maple, 
Blue Beech, Wild Black Cherry, White Ash, Cucumber, Yellow Pop- 
lar and Sycamore. 
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Locally a pure White Pine-Hemlock type may be present, while in 
other places a pure Hemlock type occurs. Some Foresters subdivide 
this type into two distinct types, but for the present it seems recom- 
mendable to recognize only one general White Pine-Hemlock type 
and as rapidly as a more intensive refinement becomes necessary 
additional types or sub-types may be designated. 

The Aspen-Fire Cherry Type is confined chiefly to the northern 
part of the State where it follows after fires and lumbering of the 
Beech-Birch-Maple and the White Pine-Hemlock types. It is a tem- 
porary forest type, and shows no particular preference for soils or 
sites. It springs up rapidly on burned-over areas with bare mineral 
soil. 

The principal members of this type are: Fire or Bird Cherry, 
Trembling Aspen and Large Toothed Aspen. With the trees the 
following plants are frequently associated: Bracken Fern, Sweet 
Fern, Blackberry, Wintergreen, Willows and a moderate sprinkling 
of Black Locust, Red Maple, Sugar Maple, Beech, Red Pine, and 
White Pine may occur locally. 

Since this is a temporary type its composition varies with the age 
of the trees. Towards the end of the type’s development the distinc- 
tive features of the type will be displaced by the permanent type 
that is replacing it. In most places the type begins to disappear 
rapidly when the trees are about 25 years old. It is followed by more 
valuable types, such as Beech-Birch-Maple and White Pine-Hemlock. 

The Chestnut—Rock Oak—Pitch Pine Type is very complex and 
widely distributed in Pennsylvania. It occurs on most of the moun- 
tain slopes in the eastern, southern, south central and north central 
parts of the State. The principal members of this type are: Chestnut, 
Rock Oak and Pitch Pine. Associated with them one frequently 
finds Black Birch, Mountain Laurel, Table Mountain Pine at higher 
elevations and Jersey or Scrub Pine on lower elevations. In the 
past some Foresters have recognized a distinct Chestnut type, but 
this is now rapidly disappearing, for the chestnut is doomed. Local- 
ly it may seem desirable to have a distinct Pitch Pine type, but gen- 
erally it is not necessary to make such a detailed refinement. 

The. Scrub Cak Type is common on the montain slopes of the 
southern central and northeastern parts of Pennsylvania. It is the 
prevailing temporary forest type in the anthracite coal regions, parts 
of the bituminous coal region and other adjoining forest areas. The 
conversion of this inferior type to stands of valuable trees is one 
of the biggest problems that confronts Pennsylvania forestry today. 

The principal members of the Scrub Oak type are: Scrub Oak, 
Chestnut Oak, Rock Oak, Pitch Pine, Bracken Fern, Sweet Fern, 
Huckleberries and Blueberries. Scrub Oak is the principal tree in 
this type. Some areas are occupied by this inferior forest tree to 
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the exclusion of all other trees. The Scrub Oak type usually follows 
after forest fires that occur on land covered with the Chestnut-Rock 
Oak-Pitch Pine type. The Aspens also occur locally with the Scrub 
Oak. Pitch Pine, the most fire resistant tree native to Pennsyl- 
vania, often forms an open shelter growth over the Scrub Oak. 

The Oak-Hickory Type comprises more different kinds of trees than 
any other forest type found in Pennsylvania. It prevails in the 
woodlots in the agricultural valleys and on the bordering foothills. 
It is common in the Delaware, Schuylkill, Susquehanna, Cumberland, 
Chester, Lancaster, Lebanon and Buffalo valleys and it is the pre- 
vailing forest type in the western part of the State. It is very irreg- 
ular in outline. Usually one finds it at lower elevations but some of 
its arm-like extensions reach far into the mountain valleys. The 
principal members of this forest type are: White Oak, Black Oak, 
Red Oak, Scarlet Oak, Bur Oak, Shagbark Hickory, Mockernut Hick- 
ory, Pignut Hickory, Black Walnut, Red Mulberry, Sassafras, Hack- 
berry and Red Cedar. 

The River and Swamp Hardwood Type occurs along all the princi- 
pal rivers of the State and their main tributaries. The principal 
members of this type are: Silver Maple, Ash-leaved Maple, River 
Birch, Walnut, White Oak, Black Ash, Swamp Hickory and Syca- 
more. At higher elevations Red Maple, Black Gum and the Tulip 
Tree may also be found in this type and at lower elevations the Red 
Osier Dogwood, Buttonwood and Willows are associated with the 
tree members of the type. 

The Sweet Gum-Willow Oak Forest Type is found only in the ex- 
treme southeastern part of Pennsylvania. Outposts of it are found 
along the Susquehanna River and a few important tributaries of the 
Potomac River. The principal members of this type are: Sweet Gum, 
Willow Oak, Christmas Holly and Persimmon. In addition to these 
four trees, the Hop Tree, Fringe Tree, Short-leaved Pine and Laurel 
Magnolia sometimes occur in this type. 

The nine forest types which have been described are sufficient to 
prepare an accurate forest description of Pennsylvania. They will 
be of great help in classifying the forest structure of the State and 
in working out practical methods of handling the forest. We must 
learn to know our trees better and understand the forest structure 
more fully in order that practical forestry methods can be applied 
successfully. 


THE ESTABLISHMENT OF THE FOREST 


As rapidly as the mature forests on absolute forest soil are re- 
moved they should be succeeded by young forests. These new forests 
which follow in the wake of those removed may be established by one 
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Wig. 14. DEVELOPMENT OF WHITE PINE SEEDS 


Seedlings taken from nursery in May after growth had started. From left to 
Ss g } y g 
right: Four seeds; six seedlings from fall-sown seeds showing 3. stages of 
development direetly after breaking through the ground; two 1-year old seed- 


lings; two 2-year old seedlings. 


Wig 15. STUDENTS PLANTING TREBS 


From 1,200 to 2,750 trees are planted per acre. A crew of 20 men can 
plant 20,000 trees per day if conditions are very favorable 


Ig. 16. PLANTATION OF WHITE PINT 


our years after planting. About 2,700 trees per acre. They range from 2 to 3 
feet in height 


Hig. 17. PLANTATION OF WHITH PINE 


» 


Hight years after planting. About 2,500 trees per acre. They range from 5 to 12 
feet in height 


Fig18. MONAGHAN FIELD PLANTATION OF WHITE PINE 
Photograph taken in the fall of 1916 when the trees had completed seven- 
teen seasons of growth. Average height 14.9 feet 


Fig. 19. SAMPLE PLOT IN MONAGHAN FIELD PLANTATION OF 
WHITH PINE 
Fach tree bears a special number and the breast-high point (4.5 feet from 
the ground) is marked by a white horizontal line. All diameter measure- 
ments are taken at the breast-high mark. A complete record of each tree 
is kept on file at the office of the forester in charge of the forest 
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or by a combination of the following methods:—(1) Natural, where 
nature, aided to a limited extent by man, sows seeds and produces 
sprouts. (2) Artificial, where man sows the seeds or plants the 
seedlings. The former is usually spoken of as natural regeneration 
and the latter as artificial regeneration. In both methods nature 
does most of the work; but man helps nature more in the artificial 
method than in the natural method. Nature working through many 
centuries produced the original forest. We cannot wait for nature 
to produce another original forest on our forest soils. It will take 
too long. We may assist nature and attempt even to improve upon 
its way of doing things; but we must be careful that we do not de- 
viate too far from its methods for fear of being punished. 

In the case of artificial regeneration it is necessary to collect seeds 
from desirable trees. These collected seeds may be sown imme- 
diately or stored. If stored, they must be protected from such ani- 
mals as mice, squirrels and birds, and from drought. These seeds 
may be placed between layers of sand to prevent drying out. Those 
seeds which are sown immediately may be sown directly upon the 
area where they are.expected to germinate and establish themselves 
or they may be sown in beds in a nursery where they in time develop 
into seedlings. Direct sowing may be in the form of broadcasting, 
‘where the seeds are scattered rather uniformly over the area, or spot 
planting, where only isolated or scattered spots, often regularly 
spaced, are sown with seeds. 

The nurseries in which the seeds are sown may be permanent and 
located in the open, or temporary and located in the forest under the 
shelter of trees. The nursery is divided into a great number of beds 
which are usually about twenty-five feet long and four feet wide. 
The seeds may be sown in these beds in spring or fall, either by sow- 
ing them broadcast or in rills. Here the seeds germinate and after 
an incubation period of usually less than a month, but occasionally 
extending over a year, they appear above the ground. The germi- 
nation can sometimes be stimulated by soaking the seeds in water 
before planting. These young tender plants like children succumb 
very readily to adverse conditions. Consequently they must receive 
careful treatment and adequate protection while they remain in the 
nursery. They must receive protection from the intense sun, ex- 
cessive moisture, drought, weeds, fungi, and animals. 

The plants which develop from the sown seed may remain for one, 
two, or three years in the nursery. Those plants which remain for 
more than one year may be kept in the same place where the seeds 
which produced them were sown. If too dense they must be lifted 
and planted in another place where they will have more room. This 
process of lifting the seedlings and planting them again is known 
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as transplanting, and the resulting plants are transplants. Trans- 
planting usually produces better plants because they are stockier 
and better prepared for the shock they will receive when planted 
in the forest. Trees like White Pine, Red Pine, and Norway Spruce 
are usually left in the nursery for two or three years before final 
planting, while other species like Ash, Walnut, and Oak are left in 
the nursery only one year. 

The seedlings planted in the forest are usually raised in nurseries 
but occasionally they may be taken from the forest floor where nature 
often produces them abundantly. The cost of raising plants in the 
nurseries varies with the species, cost and quality of the seeds, and 
the length of time left in the nursery, but is usually from about $2.50 
to $4.00 per thousand. The source, method of collection, preparation, 
and storage of the seeds have a marked influence on the quality of the 
resulting plants. The plants, taken from the nursery or lifted in 
the forest, are usually planted in the forest about 4x4 or 5x5 feet 
apart. This requires from about 1,700 to 2,725 trees per acre. The 
total cost of planting an acre of cleared land to forest trees, including 
cost of plants, is about $12. In individual cases the cost may exceed 
this figure and again it may be lower. This artificial method of re- 
generation is generally used where forests have been clear-cut or 
where openings are to be reforested. It is also used for underplant- 
ing where a better humus covering is desirable. In Europe, especial- 
ly in Germany, this method was used extensively during the last cen- 
tury aS may be seen in the many even-aged forests found there at 
the present time. During the last decade a reaction has been setting 
in, based on scientific investigations. Many of the forests which 
were established artificially are now reaching maturity. Disad- 
vantages of this method are becoming more evident and the foresters 
are gradually substituting the natural method for the artificial. 

The natural regeneration of forests may take place in two ways: 
(1) By coppice and (2) by seed. By coppice is meant the shoots 
which spring up from the stump when the tree is cut (Figs. 10, 28, 
88, 98) and the suckers which spring from the roots. Coppicing 
is a rather important method of reproduction in Pennsylvania since 
some of our most valuable species, like Chestnut, Ash; and Oak re- 
produce readily by this method. Natural seed regeneration leaves 
most of the work to nature. Man attempts to hasten it somewhat by 
regulated cutting in the stand and by wounding the soil so that the 
seeds will find a favorable mineral soil upon which to germinate. 
The trees which produce the seed may be scattered singly, or occur 
in groups, in strips, or in open stands. These trees are known 
as seed trees or mother trees. Some form of natural regeneration 
must be used in protection forests, is advisable for game and park 


Wig. 22. NATURAL REGENERATION OF THE FOREST 


Norway Spruce before seeding cutting. Opening the leaf-canopy stimulates seed 
production 


Fig. 23. NATURAL REGENBRATION OF THE FOREST 


Norway Spruce after seeding cutting. Regeneration follows regulated seed pro- 
duction 
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forests, and applicable to the forests which are managed for the pro- 
duction of wood. In some cases it is advisable to begin with natural 
regeneration and then fill in artifically all places which are not 
stocked with trees. : 


THE DEVELOPMENT OF THE FOREST 


The raising of some farm crops and the raising of a wood crop 
have many points in common. A farmer after planting his field to 
corn in spring does not leave it to nature to develop and mature, but 
he cultivates it and sometimes even cuts out undesirable sprouts 
called suckers, knowing that careful tending will result in a larger 
yield. Likewise the forester is not satisfied in establishing a forest 
but he also aims to develop or tend it so that it will yield a large 
and valuable crop. 

The method of developing a forest depends upon the nature of the 
forest and the desire of the owner. The forest may have been es- 
tablished by nature and even partly developed by it or it may have 
been established by man. The forests established and developed by 
nature without the aid of man are usually in a rather unsanitary, 
unattractive, unproductive, and unregulated condition. Under such 
conditions it is necessary for man to transform these into forests 
which are clean, attractive, productive, and which show evidence of 
proper regulation on every hand. 

The forests which man establishes usually start out with 2,000 to 
20,000 or even 50,000 seedlings to the acre, depending upon the meth- 
od of establishment. If artificial methods of regeneration are used 
about 2,500 seedlings per acre are required but where natural regen- 
eration is used one may find 20,000 or even 100,000 seedlings per acre. 
If we go into a mature forest stand and count the trees per acre we 
will find probably 150, or sometimes 250, and occasionally 400; hence, 
we must conclude that a large proportion of the trees which start 
out cannot survive. Two questions suggest themselves: What hap- 
pens with the large number of trees which cannot mature? Why is 
it necessary to plant so many when only a small number can ma- 
ture? If one inspects a plantation of trees a few years after it was 
established he will be able to note a difference among the trees. 
Some are thrifty, which is shown by their rapid growth, others are 
average, while still others show no signs of growth whatever or may 
have died. If one returns ten years later this condition is still more 
pronounced. By this time they will have grown to such dimensions 
that their branches are beginning to interlace. A struggle has 
started between them. There is no longer sufficient space for all of 
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them. They must battle with each other for light and food. Some 
will conquer and be known as dominant trees, while others will just 
about hold their own and be known as intermediate trees, while still 
others will be conquered and be known as suppressed or dead trees. 
This struggle for existence is found in all places where trees grow in 
the form of a forest, and results in the elimination of the weaker 
specimens. At the same time it gives such drastic discipline to the 
dominant ones that they will produce a much higher grade of wood. 
Trees grown in dense‘stands are usually free from lateral branches 
for a considerable distance from the ground and as a consequence 
the logs cut from them will be relatively free from knots; while trees 
grown in open stands or in open situations bear crowns which often 
reach almost to the ground and produce numerous knots. Such trees 
as the latter, consequently, yield an inferior grade of wood. 

In developing forests the owner or forester in charge should aim 
to maintain a proper number of trees per acre and to treat them 
so that they will not only yield a large quantity but also a good 
quality of wood. He should not aim to differ from nature’s ways 
of doing things but improve on them. In order to improve the for- 
est it is necessary that the forester carry on certain operations in 
the immature stand which aim to improve the composition of the 
stand and form of the individual trees. He should also aim to 
increase the rate of growth of the individual trees and as a result 
increase the yield in volume and value of the final product. The 
principal operations which one must carry out in order to realize 
the above objects are: Cleanings, Assistance Cuttings, Liberation 
Cuttings, Thinnings, Damage Cuttings, Pruning, Weedings, and Un- 
derplanting. 

Cleanings are cutting operations in young rather even-aged stands 
which remove undesirable trees with little prospective value, and 
favor other species with a good prospective value. These later may 
have been overtopped by the undesirable ones. 

Liberation Cuttings are operations in immature stands in which 
the main crop of trees is overtopped by scattered older trees with 
very wide-spreading crowns. These older trees which at present have 
but little prospective value retard the development of a great num- 
ber of younger trees with good prospective value. The removal of the 
larger trees is known as a Liberation Cutting. 

Thinnings are cutting operations in immature stands for the pur- 
pose of accelerating the growth of individual trees and, as a con- 
sequence, increase the total yield and improve the quality of the 
product. Thinnings result not only in a large quantity and quality 
increment but aim to improve the appearance and health of the forest. 
They decrease the danger from fire since a large amount of inflam- 


Fig. 26. DENSE STAND OF SPRUCE 


Crowns shallow, stems clean, little taper, relatively large quantity of high 
elass wood. Nature pruned off the lateral branches 


Vig. 27. A SYMMETRICAL WHITH OAK 


Will produce considerable cord wood, but little saw timber. Compare 
forest-grown White Oak in Vig. 12 
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Wig. 28. THINNED CHESTNUT STAND 


About 85 years old. Approximately 280 trees over 4 inches in diameter breast- 
high, still standing. Wight cords of wood per acre were removed. The Chestnut- 
blight has killed practically all the Chestnut trees of commercial size in the State 


Fig. 29. THINNED SCOTCH PINE 


About 70 years old. Underplanted with Beech 
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Wig. 32. OIL PIPE LINE AS A FIRE BRHAK AND SUBDIVISION LINE 


A base from which to fight fires. An excellent subdivision line 


Kig 33. COMPARTMENT LINH IN A YOUNG CHESTNUT FOREST 


Such lines afford a base for controlling fires, and make the forest accessible 
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mable debris is removed. If thinnings are conducted properly the 
remaining trees are usually more windfirm. Thinnings also enable 
one to get returns upon a forest investment without waiting until the 
crop is finally harvested. Today, under our crude method of regu- 
lating the returns from our forests, the thinnings or intermediate 
yield play a minor role, while the final yield comprises practically 
the total yield; but as our methods are developed and perfected, the 
intermediate yields will comprise, as in the intensively managed for- 
ests of Germany, 25%, and later 50% of the total yield. AJl forest 
owners should aim to improve their forest stands by thinning them 
properly so that they will become more attractive, more sanitary, 
and more productive. This may be accomplished by thinning early, 
regularly, and with increasing intensity; but always cautiously, so 
that the fertility of the soil will be conserved and all available food 
properly utilized. 

Damage Cuttings comprise operations which remove all damaged 
material from the forest. The damage may be caused by wind, light- 
ning, snow, insects, fungi, fire, or any of the many other agents 
‘which operate in the forest. Damage cuttings should be made as 
soon as possible after the damage is done, not only in order to utilize 
the material before it depreciates too much in value, but also to pre- 
vent the spread of such destructive agents as insects and fungi. 

Pruning is an expensive operation and consists mainly in cutting 
off the lower branches of trees where they were not pruned natu- 
rally, in order to produce stems with as few knots as possible and 
at the same time increase the beauty of the stand. 

Underplanting is an intensive cultural operation which is practiced 
only under systems of intensive management of the forest. It may 
aim to conserve or even improve the soil or to establish advance 
reproduction. The aesthetic value of underplanting is also a valu- 
able asset in developing our forest. 

Environmental influences and inherent tendencies are factors which 
are constantly discussed in connection with the development of our 
youth into useful men and women. These same factors should be 
considered in developing the young seedlings of the present forest 
into the veterans of the future. 


THE PROTECTION OF THE FOREST 


The protection of the forest surpasses in importance all other for- 
est activities during the early or formative period of forestry in any 
country. Forest protection is not only the oldest but also the most 
necessary branch of forestry. Many and varied are the destructive 
agents at work in the forest or upon the products derived from it. 
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The destructive work of fire is very evident while that of fungi is 
often hidden. One cannot help but comprehend the destructive work 
of a forest fire which may sweep over an entire mountain, kill every 
trace of tree growth, and, in addition, destroys buildings and oc- 
casionally human lives; but few even apprehend the extent of dam- 
age by such agents as fungi which often cause the decay of the entire 
interior of a tree without giving any external evidence of their pres- 
ence. 

In order to give adequate protection to our forests, it is neces- 
sary to know the dangers which threaten them. We must also 
know how to offset attack by employing preventive and remedial 
measures. The principal dangers which threaten the forest and 
against which man must protect it may be grouped as follows:—1, 
Damage from human agencies. 2. Damage from organic agencies, 
3. Damage from inorganic agencies. 

Man’s disturbing influence in the forest can be comprehended in 
part when one compares our present forests with those of the past. 
Primitive man had few wants, but as his civilization progressed his 
wants multiplied and his destructive tendencies became more ap- 
parent. The early settler found it necessary to destroy valuable 
forests for the purpose of establishing a home and for opening agri- 
cultural and grazing lands. He had no alternative then, but now 
conditions have changed. He is just at the beginning of forest ap- 
preciation. He must introduce system and substitute conservative 
forestry for destructive lumbering, which latter has always been 
characterized by profligate exploitation and wanton waste. 

Man is directly or indirectly responsible for most forest fires, 
since they usually originate through his carelessness or malicious- 
ness. Lightning is responsible for a very small percentage. Of all 
the enemies of the forest none is so destructive as fire. A single fire 
may burn over a few acres only or it may burn over thousands of 
acres in a Single day. It not only destroys present but prospective 
value, since it consumes or kills mature trees and the young seed- 
lings and saplings which would have produced the forest of the 
future. In 1924, 1,997 fires occured in the State of Pennsylvania, 
and burned over 95,792 acres. The estimated amount of damage was 
over $200,000. The annual loss to the people of Pennsylvania on ac- 
count of forest fires is estimated to be not less than $100,000,000. 

Three kinds of forest fires are usually recognized: Surface fires, 
which burn the surface layer of leaves, grass, twigs, and some trees; 
Ground fires, which burn through soils with abundant vegetable 
materials and Crown fires, which burn through the crowns of trees. 

Many fires can be prevented by educating the people concerning . 
the real value and significance of the forests. Vigilant patrol dur- 


Wig. 34. A DESTRUCTIVE FOREST FIRH WELL UNDER WAY 
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Wig. 35. SEVERE FOREST FIRES CONSUME PRACTICALLY EVERY- 
THING IN THEIR COURSE 


even entire towns have been destroyed 


Wig. 86. ESTIMATING THE DAMAGE OF A WINDFALL 


Proper stand management, a systematic establishment of cutting series, and judi- 
cious telling reduces damage by wind. During a single storm on April 10, 1918, 
over 100,000 board feet of Pitch Pine timber was blown down upon a small 
area on the Mont Alto State Forest 


EXAMPLE OF THE DESTRUCTIVE WORK OF MOUND- 
BUILDING ANTS 


No trace of woody vegetation remains near the hills. Bedford county, Pa. 


Vig. 38. HEMLOCK TRUNK WITH Wig. 89. BLACK BIRCH TRUNK AT 
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Rig. 40. CHESTNUT POST ATTACKED BY BROWN ROT 


(POLYPORUS 
SULPHUREUS) 


Some fungi attack only living wood, others attack only dead wood 


Wig. 41. WHITE OAK AND PINE LOGS ATTACKED BY FUNGI 
The White Oak logs in foreground attacked by 38 different species of fungi. Cut 
about 8 months before photographing. The value has depreciated with ex- 
posure and fungous attack. 


Vig. 42. RESULT OF DESTRUCTIVH FOREST PXPLOITATION 
Denuded hillsides covered with a dense growth of grass, which practically prevents 
the establishment of a forest growth. Tioga county, Pa. 
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ing the danger season, the construction of fire-towers, telephone lines, 
roads, fire-lanes, compartment lines, and the proper disposal of com- 
bustible material, help to minimize the fire danger. 

The damage which man does in the forest is very noticeable to his 
fellowman, while that done by other agents often goes unnoticed. 
Due to the development of our biological sciences in the recent past 
we are beginning to appreciate the extent of the damage done by 
such agents as insects and fungi. 

The organic agencies which damage the forests are plants or ani- 
mals. The principal types of plants which do damage to the forest 
or to the products of the forest are parasitic flowering plants, as the 
mistletoe, and fungi which cause the decay of wood. The extent of 
damage which fungi do to trees as well as construction timber is 
usually underrated. They may be found upon living or dead trees, 
stumps, logs, railroad ties, and construction timber in bridges, 
houses and barns (Figs. 38-41). The Chestnut-Bark disease is an 
example of a parasitic fungous disease which attacks the Chestnut 
tree. It is now found in all parts of Pennsylvania. The Chestnut 
tree is doomed for in a few years no Chestnut trees of commercial 
Size will remain in the State. 

Many different kinds of animals do damage to the forest. Domes- 
tic animals, as cattle, sheep, goats, and hogs, and wild vertebrates, 
as deer, rabbits, squirrels, mice, and beavers, are among the most im- 
portant damaging agents. 

Next to fire, insects are the most destructive enemies of the forest. 
They may infest young seedlings in the nursery, the fruit or seeds, 
the twigs, the cambial bark, and the wood. They also do consider- 
able damage by attacking the leaves. Complete defoliation is not 
uncommon. 

The damage from inorganic agents may be in the form of wind- 
fall, wind-break, snow-break, excessive cold, excessive heat, shifting- 
sands, erosion, floods and noxious gases. 

Proper protective measures can sometimes be carried out success- 
fully by the individual, but in other cases the co-operation of the 
nation, state, or municipality may be required. By developing the 
forest fire organization in Pennsylvania, forest fires will be rare 
events, as in the managed forests of Europe, and if they break out 
will cause relatively little damage. 


THE VALUE OF FORESTS 


Prior to the time that the conquest of Constantinople closed the 
route to the Orient, the Atlantic was regarded the world’s back 
door. Columbus, a mere sea captain, to his own surprise, discovered 
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a land which, as the old voyagers related, no one approached without | 
appreciating the beauty of the forest. Those old voyagers appreciated 
the beauty of the forests but not the prospective value. The forests 
at first had a negative value. They were something which must be 
conquered. Their removal was necessary for the establishment of 
homes and the opening of agricultural lands. Thousand of acres of 
the best forests were simply burned to get rid of them. They were 
obstacles in the way of development. 

Gradually as our forest acreage decreased, as our population in- 
creased, and as the demand for wood goods multiplied, the forests 
became not only objects of interest and beauty, but also of value. 
After four centuries of rapid development we are just beginning to 
comprehend the real importance of our forests. They supply us 
with wood which is the most indispensable and universally used 
product of nature. Wood as a necessity or a luxury is used in our 
various activities from the cradle to the coffin. Many of our houses 
are built, finished, and heated with wood. Most of the paper upon 
which we write and upon which our books are printed is made of 
wood. 

The forests supply us not only with wood but with many minor 
products like maple sugar, tanning materials, naval stores, charcoal, 
wood alcohol, ete. Artificial silk and even whole suits of clothing 
have been made from wood. In addition, the forests furnish leaves 
for stable litter, pasturage for cattle, pannage for swine, and great 
quantities of nuts which are used as food by men. Pasturage was 
formerly carried on more extensively than at present. It may be a 
legitimate industry if it pays and if it is so directed that the young 
seedlings in the forest, which will produce our future forests, are 
not eaten or injured. As a rule, grazing should not be permitted in 
young forests where the shoots are still tender and readily eaten by 
animals, nor where the grazing animals may tramp out the seed- 
lings. 

The original forest may be regarded a great reservoir of wealth 
filed by nature working through many centuries, and exploited by 
man either for its products or to establish in its place a more neces- 
sary industry. The present forest on the other hand may be rep- 
resented by a much smaller reservoir only partly filled, and with 
material which is inferior not only to that found in the original 
forest but also far inferior to that which we hope to develop in the 
future forest. The present forest if properly managed, which im- 
plies improvement, is capable of producing continuously a large 
quantity of major and minor forest products representing an enor- 
mous value. In addition to the usual monetary value of forests we 


Wig. 43. TREES FURNISH A PROTECTIVE COVER TO STEEP 
MOUNTAIN SLOPES, AND CONSEQUENTLY CHECK ERO- 
SION AND PREVENT FLOODS BY RNGULATING THE RUN- 
OFF OF WATER RESULTING FROM HEAVY RAINS AND 
MELTING SNOW 


Wig. 44. MORE THAN 600,000 TREES HAVE BEEN PLANTED BY 
THH YORK WALTER COMPANY ON ITS WATERSHEDS ABOUT 
THE WATER IMPOUNDING BASINS 
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Wig. 45. PRESIDENT JAMHS BUCHANAN’S BIRTHPLACE 


Stony Batter, Buchanan State Forest near Mercersburg, Franklin county, Pa. 
Pyramidal rough stone monument. Norway Spruce planted in the foreground 
in 1912 


ig. 46. NORWAY SPRUCE AT PRESIDENT BUCHANAN’S BIRTH- 
PLACH, 18 YEARS AFTER PLANTING 
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should also consider their value as soil formers, soil fixers, soil im- 
provers, preventers of floods, sanitary agents, suppliers of natural 
blessings, and beautifiers of the earth. 


THE VALUE OF TREES 


Trees are among the commonest and most conspicuous objects of 
nature. They vary considerably depending upon their kind, their 
environment, and the artificial treatment which they may have re- 
ceived during their development. The trees which surrounded the 
simple home of the early pioneer differed very much from those 
which adorn the grounds of some of our wealthy citizens to-day, 
showing that nature, unaided by man, produces trees in the forests 
which differ considerably from those which man has planted and 
cared for. Environment is a very potent factor which not only in- 
fluences the general appearance of a tree but also the structural 
parts which compose it. Trees as members of the forest stand have 
been considered in the preceding chapter. The subjoined material 
treats of trees used for purposes other than forestry. 

Trees are not only valuable for their products, as wood, resin, 
fruit, and litter, but in addition have an aesthetic and a protective 
value. Although tree-planting for shade and ornament has been 
practiced assiduously in past generations, yet the value of such plant- 
ing and the care which such trees require and should receive has not 
been fully appreciated until lately. To-day individual trees or small 
groups of them are planted rather extensively about homes, along 
streets, in parks and public squares, for their shade and shelter. 
They are also used about the home to screen objectionable objects, 
to direct and restrict the views along general lines, to frame the 
home picture and to give the surroundings the expression of comfort 
and homeliness. 

The establishment and care of shade and ornamental trees is en- 
tirely different from the care of forest trees. Knowledge concern- 
ing the life-history of trees in general is, however, a prerequisite for 
the proper treatment of both classes of trees, but the art by which 
this knowledge is applied is entirely different. The Forester grows 
trees to harvest, and at harvest time he aims to obtain from them 
as much and as high grade wood as possible. The tree warden grows 
trees to preserve. He aims to develop a tree with as desirable an 
appearance as possible and to retain it as long as the vitality of 
the tree will permit. 

Thousand of dollars are spent annually by shade and park com- 
missions in developing the aesthetic side of our cities, towns, and 
many of our rural districts. The commissions or individuals who 
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have this in charge, aim, by beautifying the environments, not only 
to improve the health and efficiency of the citizens, but also to raise 
their moral standards and hence increase their social worth. 


DECIDUOUS AND EVERGREEN TREES 


All trees native to the State’of Pennsylvania, when in a healthy 
condition, bear green foliage in summer. In autumn many of the 
green leaves change to brilliant colors, yellow, scarlet, deep red, or 
purple, and gradually fall to the ground. The trees whose leaves 
lose their green color and fall in autumn are known as deciduous 
trees. Most of the trees native to the State of Pennsylvania are 
deciduous. The deciduous trees are also known as hardwoods or 
broad-leaf trees. The Oaks, Maples, Birches, and Chestnuts are com- 
mon examples of this group. Many of the representatives in this 
group yield ‘valuable products and furnish interesting objects of 
study on account of their variation in form. In winter the deciduous 
trees are far more conspicuous than in summer since the dense leaf 
canopy is absent. This affords an opportunity to study the trees 
with special reference to their form, branching, and bark. These 
characters are among the most helpful in distinguishing our common 
trees, especially since they are at hand at all seasons of the year. 
The leaves of a few deciduous trees like the Beech and some of the 
Oaks die in autumn but often persist through the winter. 

- Some trees, however, do not shed all of their leaves in fall. Such 
trees are known as evergreen trees. The evergreen habit is char- 
acteristic for most trees commonly known as conifers. Most of 
the conifers have needle-shaped leaves which persist for two or more 
years. The Larch, native to this State, and the introduced Bald Cy- 
press are, however, two trees which shed all their leaves in fall and 
during the winter appear like dead conifers. The persistence of the 
foliage of most of the conifers enriches the winter scenery and af- 
fords shelter for birds and other animals. Many conifers are highly 
prized for ornamental purposes and some yield valuable commer- 
cial products. The Pines, Spruces, Firs, Cedars, and Hemlocks are 
the commonest examples of this group. In addition to the conifers 
a few broad-leaf species, such as Rhododendron, Mountain Laurel, 
and American Holly, are evergreen. A transition from the evergreen 
to the deciduous habit may be found in the Deciduous Holly and the 
Laurel Magnolia which are deciduous in the northern and evergreen 
in the southern states. . 

The deciduous trees are commonest in the eastern part of North 
America while the evergreen are commonest in the western part. 
The former are usually found in mixed stands, while the latter often 
occur in extensive pure stands. The hardwood trees usually occur 
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on rather fertile soils while the conifers may thrive on more sterile 
ones. Both the deciduous and the evergreen habits have their ad- 
vantages. The shedding of the leaves in fall is a protective adapta- 
tion since it reduces transpiration, danger from snow-break, and 
damage from noxious gases. The evergreen trees have the advantage 
of lower summer transpiration and are ready at any season of the 
year for constructive activity. They are also less subject to damage 
by frost during the growing season. The advent'of forestry may 
change the structure and distribution of our forests. The present 
tendency seems to be gradually and cumulatively in favor of the 
conifers. 


THE AGH OF TREES 


Some trees reach great size and enormous age while others re- 
main small and die young. The size and age which a tree attains 
depend upon their inherent tendency and the factors of the environ- 
ment. Some trees which naturally grow tall and become old may 
remain small under unnatural and unfavorable growth conditions. 
Others never become large and old even under the most favorable 
growth conditions since it is inborn in them to remain small. 

A definite age limit cannot be fixed for each kind of tree but for 
general convenience we may classify our common trees as short-lived, 
or long-lived. Of the trees native to the State of Pennsylvania the 
Oaks, Chestnut, Buttonwood, Tulip Tree, White Pine, and Hemlock 
may be regarded as long-lived trees, and the Poplars, Willows, most 
Birches, and some Cherries as short-lived. Some of the White Oaks 
found in the original forest of Pennsylvania showed an age of ap- 
proximately 500 years. Some of the trees of this State reach a great 
age and enormous size, still none approach such trees as the Big 
Cypress Tree of Tule found in the state of Oaxaca, Mexico, or the 
Sequoia of California. 

It is not always easy to tell the age of a tree or that of an even- 
aged stand of trees. Planting records are often very valuable in 
determining their exact age. The best means of finding out the 
exact age of a tree is to ask the owner who kept a record when the 
tree was planted. This method may be used for some ornamental 
trees and for forest stands which were artificially established. De- 
tailed records should be kept of all forest stands whether established 
artificially or naturally. The determination of the age of trees in 
the original forest or in an unregulated forest is a more difficult 
task. The age of a young tree like that of a child is more readily 
determined than that of an old tree. The best test for telling the 
age of a tree, if planting records are wanting, is to count the annual 
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rings on a cross-section of the stem near to the ground and add- 
ing to this number, as many years as it took the tree to grow to 
that height. (Plate 1, two lower series of drawings, and Plate XI, 
1, 3). Each ring usually represents the growth of one year. A 
second test will apply to such trees as White Pine, which develop 
their lateral branches in distinct and rather regular whorls. (Plate 
1, upper right figure, and Fig. 16.) Each whorl normally represents 
a year’s growth. If the branches have fallen off one can often find 
the scars of the branches on the stem. (See Figs. 30 and 31.) 
The age of young trees or small branches can also be determined 
by counting the rings of terminal bud-scale scars (Plate Te upper 
left figure). The portion of the branchlet from the end down to 
the first ring of bud-scale scars represents the last season’s growth 
while that between the first and second rings represents the next 
to the last season’s growth and so on. 

To tell the age of trees may sometimes be difficult but it is usually 
fascinating. After you have been successful in determining the age 
of a few trees, you may find yourself questioning the age of others 
as you walk or drive by them. A careful study of their growth will 
often indicate the successes and failures which they met during their 
development, since a relatively narrow ring often indicates a struggle, 
while a wide ring indicates favorable growth conditions. 


WHEN TREES GROW 


Every boy and girl knows that trees grow, but few people know 
exactly when they grow. Most people believe that trees rest during 
the winter and grow throughout the entire growing season, which 
comprises from 150 to 200 days in the middle Atlantic states, and 
in other regions of the country may be greater or less, depending 
upon the latitude and altitude. It is the popular belief that trees 
grow continuously from early spring when the leaves begin to come 
out of the winter buds until the first frost of autumn when they 
start to exhibit their rich autumnal coloration. 

A careful sudy of this subject has shown without a doubt that 
this widespread belief is not founded on fact. It is decidedly mis- 
leading, for in the latitude of Pennsylvania 90% of the height growth 
of our native trees is laid on in less than 40 days of spring and 
early summer. 

Not all trees begin to grow at the same time. Some begin very 
early in spring, while others wait until the days are long and warm. 
The Wild Black Cherry usually starts about the first of April, while 
the Tulip Tree, also known as Yellow Poplar, does not begin until 
the latter part of April, and the Norway Spruce waits until early 
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May. This difference of time when trees start to grow may not seem 
strange, but I wonder where there is a boy or girl who knows, and 
to whom it does not seem strange, that our Sweet Buckeye has com- 
pleted all its height growth of the entire season by the 10th of 
May and then has already formed its winter buds in preparation for 
a long resting period. For eight years I have watched specimens 
of this tree, and upon examining them on the 10th of May I always 
find that height growth for the season is finished completely. They 
will grow no more until the following year. It is indeed strange 
that this tree, so common throughout the upper Mississippi Valley, 
makes all of its height growth in about 35 days of early spring. 


The time when trees start and stop their growth will naturally 
vary from place to place, but the popular belief that growth con- 
tinues until late fall must give way to the bare fact that most height 
growth takes place in early spring. 


An even greater revelation resulted from a careful study of the 
growth of trees, and that was the fact that the growth of trees does 
not proceed regularly but is frequently laid on by leaps and bounds. 
Periods of rest often occur between successive forward thrusts or 
elongations of the shoot. The rest periods are sometimes long and 
~ again they may be short. In this respect trees work in a manner 
Somewhat similar to that of boys, who are willing to have long rest 
periods scattered throughout their working hours. 


I recall a Chestnut Oak tree that I watched growing a few years 
ago. It began growth on April 17 and continued rather regularly 
until May 23. Then it began a rest period of 82 days. On June 24 
it started to grow again and continued until July 13. The first in- 
stallment of growth extended over 36 days, during which the shoot 
elongated 10 inches, an average of about one-third of an inch per 
day. Then followed a rest period of 32 days, when the final growth 
period of 20 days began, during which time the shoot elongated 13.5 
inches—an average of one-half inch per day. 


DO TREES GROW AT NIGHT? 


For many generations boys and girls have been taught that “mighty 
oaks from little acorns grow.” Our fathers have told us repeatedly 
about the small tree he planted twenty years ago that is 40 feet 
high, and that he knows of no superior. But it seems strange that 
from the vast amount of information that is available about trees 
nothing is mentioned about whether trees grow more during the 
day or at night. 
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A few years ago I told a small group of boys about this interest- 
ing question. They became interested at once and agreed to help 
make a study of this feature of tree growth. No time was lost. 
Plans were immediately made for a careful study of this interesting 
subject. The first thing we did was to select 100 trees representing 
about twenty different kinds.. Among them were White Pine, Nor- 
way Spruce, Wild Black Cherry, Rock Oak, Tulip and White Ash. 
Each tree was tagged and given a number. The numbering of the 
trees made it easy to keep records of daily measurements. Each 
morning at 7:30 and again at 7:30 in the evening the growth of 
each of the 100 trees was measured and recorded. This meant that 
each morning and evening about two hours were spent in measuring 
the trees. All the measurements were recorded in the book that was 
especially prepared for the study. Every effort was put forth to 
make the study worth while. It was great training for the boys and 
gave results which were not only new but really worth while. The 
study showed the remarkable fact that trees make about 67% of 
their growth at night and only 33% during the day, that is, they 
grow about twice as much at night as during the day. The study 
went a little bit further and showed that the greatest height growth 
of trees usually occurs late at night and that the least growth takes 
place in the middle of the afternoon of clear days. 

This study was really worth while. It brought forth new facts 
and interesting information about tree growth, and at the same 
time gave the boys a real look into nature’s way of doing things. 
Each year a greater number of boys are going to the woods for a 
vacation. There is no better place for them to rest and to play, but 
while there it will surely be worth while for them to study the ways 
of the wild folks and become more intimately acquainted with the 
work of the trees and other wonderful plants of nature. 


HISTORIC TREES OF PENNSYLVANIA 


Some trees have a history in story to tell. Under many trees 
events of Nation-wide and World-wide importance have taken place. 

The tree with the best story in Pennsylvania history is the Penn 
Treaty Elm. It stood at Shackamaxon on the Delaware only a few 
miles north of Philadelphia. It was a noble tree measuring 24 feet 
in circumference at the base and had a branch spread of 150 feet. 
It was under this tree that William Penn met the Indian chiefs in 
1682. Many a council among the chiefs of various Indian nations 
was held under its spreading branches. 

The Treaty Elm came into the possession of the ancestors of 
General Paul Oliver, who discovered that a shoot was springing 
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Fig. 47. THE WHITE OAK WITNESS TREE 


It stands before the historic Donegal Presbyterian Chureh in Laneaster 
county, Pa. 


35 


from the roots of the old tree. He transplanted this shoot to Bay 
Ridge, New York where it flourished for about 50 years. When it 
had grown to be a medium-sized tree, General Oliver transported 
the whole tree to his home near Wilkes-Barre, Pennsylvania, where 
it still stands before the town chapel. On April 10, 1896 a shoot 
from the General Oliver tree was planted on the campus of the 
University of Pennsylvania by Governor Hastings in honor of Wil- 
liam Penn, the first Governor of the Commonwealth. This tiny tree 
has grown into a healthy tree of stately proportions. It has rounded 
out its first quarter of a century and promises to become a worthy 
off-spring of the famous Penn Treaty Elm. 

Other scions of this historic tree stand at the Pennsylvania Hos- 
pital in Philadelphia, another in the yard of the Friend’s Meeting 
House on 12th Street, in Philadelphia and still another on the Haver- 
ford College Campus. The grandson of the famous Penn Treaty Elm 
that is on the Haverford College Campus stands immediately in 
front of the main building. This tree was presented to the college 
by Joshua Baily, at one time head of the J. L. Baily Cloth Manu- 
facturing Company, Philadelphia. On April 11, 1923 this tree had 
a breast-high circumference of 9.6 feet, a height of 80 feet and a 
branch spread of 100 feet. 

Another grandson of the Penn Treaty Elm stands on the campus 
of the Westtown School, about four miles east of West Chester. 
This tree was planted by Dr. Wills. It is now 48 feet in height and 
15.5 inches in diameter. 

Seven greatgrandsons of the Penn Treaty Elm ave growing on the 
Haverford College Campus about 250 feet southeast of Robert’s 
Hall. These trees were developed from cuttings taken from the 
grandson of the Penn Treaty Elm also on the Haverford campus. 
In 1916 the late Mr. Wystar, a Haverford alumnus, presented these 
historie trees to the college. In giving seven trees for planting he 
followed an old English custom of planting seven trees of the same 
species in a group. These seven trees now range in diameter from 
1.8 to 4 inches and their height ranges from 12 to 21 feet. 

There are other historic trees in the State. Among them is a 
White Oak standing near the historic Donegal Presbyterian church, 
between Marietta and Mount Joy in Lancaster County. It is known 
as “The Witness Tree.” This magnificent White Oak stands out in 
grandeur and loveliness among all its associates. Almost 150 years 
ago an impressive expression of National patriotism took place under 
this stately tree that was then already past middle age. At its base 
is a tablet that gives the record of the historic event that took place 
beneath its mighty branches. The tablet reads: 
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“Beneath this witness tree a new patriotism found notable expres- 
sion on a Sunday morning in September 1777. An express rider 
came to tell the congregation of Donegal church that the British 
army, under Lord Howe had left New York to invade Pennsylvania. 
This news demanded from all a new attitude towards the facts which 
challenged them to show proof of their patriotism. Their pastor, 
Rev. Colin McFarquhar, had been accustomed to offer prayers for 
the King of England. Pastor and congregation joined hands under 
its shade and pledged their loyalty to the cause of liberty and the 
founding of a new nation in this Western World.” 

This historic White Oak is one of the grandest in the State. It 
is a veteran of more than 300 years and it may live for 100 years or 
more. A pilgrimage to it is worth while. 

Another historic tree is the Lafayette Sycamore. It stands on a 
hill about 200 yards east of the Brandywine Baptist church, near 
Chadds Ford, Delaware County. Its branches over-hang the stone 
house occupied by General Lafayette for headquarter purposes be- 
fore the battle of Brandywine, September 10-11, 1777. Historians 
tell us that Lafayette was laid*under this tree after being wounded. 
Local reports inform us that he tied his horse to this tree on the 
evening before the battle. 

It is now a massive tree measuring almost 20 feet in circumference 
breast-high. At the ground it is over 25 feet in circumference. It 
is very accessible for observation and study, for it stands less than 
100 yards from the Baltimore pike. 

There are other historic trees in Pennsylvania. Not all of them 
can be listed here. Undoubtedly there are many whose records are 
not yet fully known. The Department of Forests and Waters is 
anxious to compile full information about all the historic trees of 
the State. If the readers of this book know of a Pennsylvania tree 
that has a story in history to tell, they will do a good turn by send- 
ing a full history of it to the Department of Forests and Waters. 
It is quite probable that some day a book will be published on the 
“Historic Trees of Pennsylvania.” 


PENNSYLVANIA’S MOST UNIQUE TREE 


What is probably the most unique tree in Pennsylvania is a Pros- 
trate Juniper. It is growing in the woodlot owned by the late 
Christian Schenk, located in Conewago Township, Dauphin County. 
This tree is also called “trailing juniper,” because of its trailing 
habit of growth. The tree has an average spread of 45 feet and aver- 
ages only 3 feet in height. It is indeed unique in that it is 15 times 
as wide as high and covers just about 2,000 square feet. Its estimated 
age is 165 years. 
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Fig. 49. THE LARGEST RIVER OR RED BIRCH IN PENNSYL- 
VANIA STANDS ALONG THE WEST BRANCH OF THE 
SUSQUEHANNA IN CLINTON COUNTY 


Fig. 50. THE LARGEST COTTONWOOD IN PENNS 


SYLVANIA 
It is over 22 feet in circumference breast-high, 82 feet high, and has a 
branch spread of 90 feet 


Fig. 51. A VHTERAN PENNSYLV< 


NIA BUR OAK 


It is 18 feet in circumference at breast-height. Stands in the southwestern part 
of Franklin county 
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The people who live in the vicinity of the tree call it the “green 
tree” for it is a green tree and stands in strong contrast to all other 
trees in the neighborhood. In fact there is no other tree exactly like 
it in Pennsylvania. It is a variety of the Common Juniper which 
varies from an extremely erect to a decidedly prostrate habit. The 
erect form is usually called “Irish Juniper” and the prostrate form 
is the “Prostrate Juniper.” 

A large number of cuttings have been taken from the Prostrate 
Juniper of Dauphin County. Many of them have developed into 
thrifty young trees. About 100 are thriving at the Masonic Homes 
at Elizabethtown in Lancaster County. No seeds have ever been 
found on the parent tree and consequently, the only way to produce 
it has been by the cutting method. 

The Prostrate Juniper is a native of the northwoods. One meets 
it in northern Europe and in Siberia and it occurs rather commonly 
in Canada. It is also found in a few localities about the Great 
Lakes and in New England. The Dauphin County specimen is the 
most southern outpost of this unique tree. It is thought that a wild 
pigeon or some other migratory bird carried the seed from the north- 
woods and deposited it in Dauphin County where it has developed 
into Pennsylvania’s most unique tree. 

The Boy Scouts of Elizabethtown serve as custodians of this unique 
tree. They have posted signs requesting all visitors to help protect 
the tree. It is a natural object worthy of protection and every effort 
should be put forth to protect it from unnecessary damage. If well 
protected, it may live many more years. 


PENNSYLVANIA’S MOST MASSIVE TREE 


What is believed to be the most massive tree in Pennsylvania is 
a Sycamore or Buttonwood that stands about four miles south of 
Lancaster between the Lincoln Highway and the Marietta turnpike. 
It has a circumference of 27 feet and 6 inches, at 18 inches above 
the ground and at five feet above the ground it is over 22 feet in 
circumference. The tree has a height of 102 feet and its branch 
spread from east to west is 118 feet and from north to south 138 feet. 

It has three main branches. They are 70, 72, and 84 feet long re- 
spectively. All three of these branches are fully as large as an 
average sized tree. One of them is more than nine feet in circum- 
ference at 18 inches from the stem and reaches out horizontally for 
40 feet where it is only six feet from the ground and sweeps upward 
for more than 30 feet. 

This is truly a wonderful tree. It is unquestionably more than 
two centuries old and stands out as a veteran among all the other 
trees of the neighborhood. 
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THE LARGEST SEQUOIA IN HASTERN NORTH AMERICA 


The big Trees of California, also known as Redwoods and Sequoias 
are among the best known trees of North America. Few people 
know that a thrifty specimen of this wonderful tree is growing in 
Pennsylvania. It stands along the fence at the Painter Arboretum, 
near Lima, Delaware County and has attained a height of 50 feet. 
It is 26 inches in diameter at breast-high and promises to live long. 

Tree experts say that it seems remarkable that this tree does so 
well in southeastern Pennsylvania. Every effort should be put forth 
to protect it. It may never reach the size of the Sequoias of Cali- 
fornia, some of which are 30 feet in diameter and over 4,000 years 
old, but it does promise to develop into a big and wonderful tree. 
An appropriate out-door exercise for near-by schools is to visit this 
rare tree, which is the largest of its kind in eastern North America. 


THE FORM AND STRUCTURE OF TREES 
1. Form: 


By form is meant the general appearance of a tree. One can 
study the form of deciduous or broad-leaved trees best in winter 
when they are devoid of their foliage. After one is familiar with 
the general form of different trees it is possible to distinguish kinds 
even at a great distance. The form, together with the color and 
figure of the bark, is a character by which many of our trees may be 
accurately distinguished. The form of trees varies with the species, 
the environment, and the sylvicultural treatment. 

Some trees attain an enormous size and great age while others 
never become large or old. The Sequoias of California, also known 
as Redwoods and Big Trees, and the Cypress trees of Mexico have 
representatives which are regarded the largest and oldest in exist- 
ence. A section of a Big Tree now in the American Museum of Nat- 
ural History in New York City shows that the tree when cut was 
1,341 years old. It was 90 feet in circumference at the base, over 
350 feet in height, and estimated by lumberman to contain 400,000 
board feet of lumber. Probably the largest Cypress in the world 
stands in a churchyard about five miles from the City of Oaxaca, 
in Mexico. This tree has a circumference, according to recent meas- 
urements, of 154 feet 2 inches, 6 feet above the ground. It is about 
125 feet high and, according to various estimators, can scarcely be 
less than 4,000 years old, and may possibly be over 5,000 years. 

Specimens of this large size and great age have never been found 
in the State of Pennsylvania. Some of our native trees, the Chest- 
nut, White Oak, Red Oak, Tulip Tree, Hemlock, and White Pine 


Vig. 54. THE LARGEST SEQUOIA IN BHASTERN NORTH AMERICA 


It stands along a fence near Lima, Chester county, Pa. 
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PLATE I. THE AGE OF TREES 


OPEN-GROWN PINES 


White Pine on left, Yellow Pine on right. Both trunks developed in same en- 
vironment. Difference of form is due to inherent qualities. One tapers, with 
persistent lateral branches; the other with little taper and few branches. 


Fig. 56. OPEN-GROWN AMERICAN ELM 


Its trunk branches near the base and then repeatedly subdivides. Such a trunk 
is known as a deliquescent trunk 


Vig. 57. FORM OF LOMBARDY ig. 58. FORM OF WEEPING 
POPLAR WILLOW 


Fig. 59. FORM OF YOUNG PIN Fig. 60. FORM OF AN OLD PIN 
OAK OAK 


Hig. 61. FORM OF SASSAFRAS Fig. 62. FORM OF A YOUNG OPEN- 


GROWN TULIP TREE 


Fig. 68. FORM OF A RED PINE Fig. 64. FORM OF A TABLE MOUN- 
TAIN PINE 


It developed in a closed stand, Diameter 
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have, however, attained great size. A few large specimens which 
were cut in recent years, showed by count of their annual rings that 
they had started life before Columbus discovered America. In Forest 
Leaves, Vol. IX, No. 10, Dr. J. T. Rothrock describes a White Oak 
standing near Kutztown, Berks county. It was 31 feet in cireum- 
ference at the level of the ground and had a spread of branches of 
104 feet and an estimated height of almost 74 feet. This tree was 
probably the largest White Oak in Pennsylvania. During a storm 
on March 20, 1923 this forest monarch was blown over. Larger speci- 
mens of Chestnut have been found in this State. 

The largest Chestnut tree on record had a diameter of 17 feet. 
It was found near Waynesville, North Carolina. Other species like 
the Scrub Oak (Fig. 4), Gray Birch (Fig. 85 and 90), and Scrub 
Pine never become large. Some trees may remain small in one re- 
gion and yet become large in another. The Chinquapin, which 
reaches its northern limit in Pennsylvania seldom exceeds a height 
of 10 feet in this State while it reaches a height of 50 feet in south- 
ern Arkansas. 

The character of the stem, to a large extent, determines the form 
of the tree. The main axis of a tree usually grows erect. The lateral 
branches vary according to the species and the position of neighbor- 
ing branches. In some trees like the Weeping Willow (Tig. 58) 
they are drooping, in others like the Black Gum and Pin Oak (Fig. 
59) they are horizontal, while those of the Lombardy Poplar are 
ascending (Fig. 57). If the terminal shoot is removed or killed a 
lateral branch in time may take its place. Sometimes two lateral 
branches strive for the leadership but they are such close competitors 
that neither can win out. The result is a “stag-headed” tree. Again 
a dormant bud may be stimulated into activity with the result that 
no lateral branch obtains the leadership. After studying these 
growth forms, one is inclined to think that the terminal shoot pre- 
vents the erect growth of the lateral branches. 

Environment has a marked influence. The form of a tree growing 
on an exposed mountain top differs very much from one growing on 
sheltered bottomland. An open-grown tree has a form entirely dif- 
ferent from one grown in dense forest stand. The form of open 
grown specimens varies with the species. Two different kinds of 
Pine shown in Fig. 53 grew side by side in the same environment 
and still developed entirely different crowns. Open-grewn trees 
usually branch near the ground and have a broad, deep, symmetrical 
crown, while trees grown in dense forest stands usually branch far- 
ther from the ground and have a long clean trunk with a shallow 
and often irregular and unsymmetrical crown. Trees grown in a 
dense stand may not be so attractive as those grown in the open 
but they yield a much higher grade of wood, since the lateral 
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branches which produce many of the knots in lumber are removed 
early in the life history of the tree. The density of the forest stand 
should be so regulated that on every acre of soil not only the 
greater quantity but also the best quality of wood be produced. 

Two kinds of branching are usually recognized, the excurrent or 
upright and the deliquescent or spreading. When the main trunk 
is continuous and extends upward to the tip without dividing it is 
known as excurrent, and when the main trunk is not continuous but 
divides and subdivides into more or less equal parts it is known as 
deliquescent. Most of our evergreen species have the excurrent type 
of branching, while most of our deciduous trees have the deliques- 
cent type. A few of the latter, as the Pin Oak, Tulip Tree, and But- 
tonwood, often show an excurrent or upright tendency in the form 
of their trunk, especially when young. 


2. OBARK : 


If we examine the growing point of a seeding we will find that 
there is very little difference among the parts composing it. Soon, 
as a result of growth, various kinds of tissue will be formed. At 
the end of its first growing season we can differentiate roots, stem, 
and leaves. The stem is still further distinguished into pith, wood, 
and bark (Plate XT, 1). Nature seems to know that the vital ele- — 
ments in the stem need protection. This protection is given by the 
bark. 

Bark is that portion of the stem which lies outside of the cam- 
bium layer. It consists of an outer and an inner bark. The former 
is commonly known as the outer or dry bark and functions primarily 
as a protective covering while the latter is known as the inner or 
living bark and helps to convey the food which was manufactured — 
in the leaves to various parts of the stem. The thickness of the bark — 
is often determined by the rapidity with which it peels off. Its 
thickness, together with its larger number of dead, air-containing 
cells, makes it a very effective protective covering; but the chief 
protective feature of bark is the formation of corky layers. The 
chief function of the protective covering plants is the prevention | 
of excessive transpiration. The regular cork formations in the bark 
help very much in controlling transpiration. Cork is one of the 
most valuable elements of the bark. Its structure is complex and 
variable. Cork is impermeable to air and water, a poor conductor 
of heat, and a preventer of penetration by parasites. Local out- 
growths of cork like the wings of the Sweet Gum and Hackberry 
are probably of no value to the plants producing them. In some 
species the bark is not fully “ripened” at the end of the growing 
season, consequently the subjacent tissues do not have the neces: — 
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Fig. 65. WHITH PINE Fig. 66. RED PINE 


Trunk 25 inches in diameter Trunk 20 inches in diameter 


Vig. 67. PITCH PINE Vig. 68. YELLOW PINE 


Trunk 22 inches in diameter Trunk 29 inches in diameter 


Wig. 69. JERSEY OR SCRUB PINE Fig. 70. AMERICAN LARCH 


Trunks 7 and 14 inches in diameter Trunk 18 inches in diameter 


Fig. 71. BALSAM FIR Inig. 72. BLACK SPRUCH 


Trunk 16 inches in diameter Trunk 14 inches in diameter 


Fig. 738. RED CEDAR Wig. 74. HEMLOCK 


Trunk 24 inches in diameter Trunk 22 inches in diameter 


Fig. 75. AMERICAN HOP HORN- Vig. 76. RED MULBERRY 
BEAM 


) Trunk 17 inches in diameter 
Trunk 18 inches in diameter 


Wig. 77. REDBUD Fig. 78. BUTTONWOOD 


Trunk S inehes in diameter Trunk 18 inches in diameter 


Wig. 79. SWEET BUCKEYD Vig. 80. HONEY LOCUST 


Trunk 32 inches in diameter Trunk 80 inches in diameter 


Vig. 81. RED MAPLE Wig. 82. RED MAPLE 


Trunk 8 inches in diameter Trunk 30 inches in diameter 


Fig. 838. SUGAR MAPLE Fig. 84. STRIPED MAPLE 


Trunk 82 inches in diameter Trunk 4 inches in diameter 


Fig. 85. GRAY BIRCH Fig. 86. RIVER BIRCH 


Trunks 4-9 inches in diameter Trunks 6 inches in diameter 


Vig. 87. SLIPPERY BLM Vig. 88. SASSAFRAS 


Trunk 26 inches in diameter Trunk 26 inehes in diameter 


Fig. 89. YELLOW BIRCH Vig. 90. GRAY BIRCH 


Trunk 8 inehes in diameter Trunk 4 inches in diameter 


Vig. 91. BLACK BIRCH (Young) Vig. 92. BLACK BIRCH (Old) 
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Fig. 97. PIN OAK Fig. 98. SWAMP WHITE OAK 


Trunk 15 inches in diameter Trunk 82 inches in diameter 


Vig. 99. SCARLET OAK Fig. 100. BASSWOOD 


Trunk 14 inches in diameter Trunks 8-14 inches in diameter 


BLACK WALNUT 
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Fig. 105. TULIP TREE Fig. 106. CUCUMBER 


Trunk 21 inches in diameter Trunk 26 inches in diameter 


Vig. 107. WHITE ASH Fig. 108. BLACK ASH 


Trunk 30 inches in diameter Tronk 22 inehes in diameter 


Vig. 109. SHAG BARK HICKORY Fig. 110. PIGNUT HICKORY 


Trunk 26 inches in diameter Trunk 22 inches in diameter 


Vig. 111. MOCKHR NUT HICKORY Rigs 12.) BIER Re NU EL ORMORN 


Trunk 18 inches in diameter Trunk 24 inches in diameter 


Fig. 1138. BEECH Vig. 114. AMERICAN HORNBEAM 


Trunk 830 inches in diameter Trunk 6 inches in diameter 


Wig. 115. HONEY LOCUST Fig. 116. LARGE-TOOTHED ASPENS 


Trunk 10 inches in diameter Trunks 16 and 18 inches in diameter 


Fig. 117. WILD BLACK CHERRY Fig. 118. WILD BLACK CHERRY 


Trunk 6 inches in diameter Trunk 18 inches in diameter 


Wig. 119. DOMESTIC CHERRY Fig. 120. TREE OF HEAVEN 


‘runks 12 and 14 inches in diameter Trunk 12 inches in diameter 
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One of the most attractive trees of the State 
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Wig. 127. A MIDDLE-AGED STAND OF BUROPHAN BEECH 


It reecives proper protection and good treatment. The ground is furrowed 
to prevent the run-off of the water and to expose mineral soil so as to 
stimulate regeneration of young trees on the forest floor 


Rig. 128. A WHLLE CARED FOR STAND OF EUROPEAN BEECH 
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sary protection and frequently die back during the winter. The 
color of the bark varies in different species, in different situations, 
in different parts of the same species, and with the age of the trees. 
Young bark is usually green, but it soon loses this color due to 
the formation of cork and other substances. A few species like Sas- 
safras retain their green color for a relatively long time due to 
deferred or late cork formation. Gray, brown, and black are the 
prevailing bark colors while red and white are also common. 

Color of the bark is very helpful in distinguishing many of our 
common trees. All of the Birches native to Pennsylvania may be 
distinguished from each other by the color of their bark together 
with a few other bark characteristics. The bark on some of the 
older trunks becomes rough and then the characteristic color of the 
trees may be present only on the branches and young stems. The 
outer bark may be uniform, mottled, or variegated in color. The 
interior and exterior parts of the bark may differ in color. Black 
Oak bark is yellow within and black without, while Hemlock is red- 
dish within and brown to black without. The bark of the Button- 
wood is peculiar since it is dark brown without and green, yellow, 
or white within. The inner bark often becomes very conspicuous 
due to the complete peeling off of the outer bark. 

Young branches and stems are usually smooth since the bark ex- 
pands sufficiently to accommodate the increased diameter growth 
of the interior. Later, in most species, the bark begins to crack, 
since the growth of the interior is too rapid for the expansion of 
the bark. In a few trees like Beech, Blue Beech, and Balsam Fir 
the bark remains thin and smooth throughout life. Others like 
Basswood and Pin Oak remain smooth for a long time but become 
furrowed later, while many others become rough early in life. The 
manner in which the bark cracks open or peels off affords a ready 
means of identification for many of our trees. The exfoliation of 
the bark is rather constant for each species. In some such as the 
Yellow Birch and Paper Birch it peels off in thin film-like papery 
layers. In the Shag-Bark Hickory it is shaggy; in the Pines and 
Spruces it is scaly; while in others like the White Cedar it is shred- 
dy. Many trees have furrowed bark. The furrows usually run in 
a longitudinal direction but may run transversely. The furrows or 
fissures separate ridges. These vary with the species. The fissures 
may be short or long, close or distant, narrow or wide, longitudinal, 
transverse, or diagonal. The ridges may be pointed or broad, high 
or low, smooth or scaly. The bark may be broken up into small 
square or rectangular blocks as in the Black Gum. This form of 
bark is often spoken of as “alligator bark.” See figures 65-126 for 
bark of most of our important native trees. 
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The bark may be of considerable technical value. Hemlock and 
Some of the Oaks and Spruce have bark which is rich in tannin. 
The bark of these trees is used extensively in the leather industry. 
The bark of a European Oak is highly prized on account of the large 
quantity of cork which it produces. The inner bark of some trees 
yields dyeing material while that of others is used in the manu- 


facture of fibre cloth. Formerly the bark of the Paper Birch was 
used in the construction of canoes. 


oe A wics: 


Twigs are the terminal parts of branches. The term twig usually 
refers to that portion of the terminal part of the branch which 
grew in the last season. Those portions of the branch which began 
their growth a few seasons ago are usually spoken of as older twigs 
or branchlets. The twigs have their origin in the vegetative buds 
which may be located on the terminal end of the twig of the previous 
season’s growth or along its side. If they emerge from terminal 
buds they become leaders, and if from lateral buds they will develop 
into lateral branches. The lateral branches may be alternate, op- 
posite, or whorled (Plate II). The method of branching is very 
helpful in distinguishing our common trees. The lateral branches 
of most of them alternate .with each other, while a fair number are 
opposite and a few whorled. The terminal twig elongates rapidly 
while the lateral ones usually remain shorter and occasionally are 
compressed to a stub or spur. 

When the vegetative buds burst open in spring young twigs, 
which are often covered with developing leaves, emerge from them. 
These twigs are, at first, usually delicate, greenish in color, and 
often hairy. As they develop during the season they become firmer 
and, often lose their green color and their hairs. The direction of 
the new growth is variable. In many trees it takes at first a 
drooping direction and later, as its elements become firmer, it as- 
sumes a horizontal or ascending position. The new growth of the 
Pines is conspicuous in that it grows in an erect direction at first 
and later becomes horizontal or drooping. 

The taste, smell and color of the twigs are helpful in distinguish- 
ing some of our common trees. The twigs of some such as the 
Black Birch, Spice Bush, Sassafras, and Wild Cherry have a char- 
acteristic taste and smell. The color of the twigs may be green as 
in the Sassafras, red as in the Basswood and Red Maple, or brown 
as in the Sugar Maple. Many other different colors and combina- 
tions of color aid materially in distinguishing our trees. 

Some twigs are rough while others are rather smooth. They may 
be roughened by hairs, lenticels, raised leaf-scars, bud-scale scars, 


PLATE It. “TYPES. OF TWIGS AND PITH 


1. Tuiip Tree (alternate branching). |} 9. Black Gum (lenticels few and inconspicu- 
2. Catalpa (whorled branching). | ous). 
3. White Ash (opposite branching). 10. Black Walnut (chambered pith). 
4. Gray Birch (slender and warty). 11. Sumach (large pith). 
5. Staghorn Sumach (hairy). | 12. Sassafras (medium-sized pith). 
6. Elderberry (Jenticels prominent). 113. Oak (star-shaped pith). 
7. Black Cherry (lenticels transversely elon- | 14. Black Alder (triangular pith). 
gated). 15. Common Locust (angular pith). 
8. Chestnut (lenticels small and numerous). 16. Elm (cireular pith). 


= | 17. Birch (semicircular or irregular pith). 
Drawings are about one-half natural size. { 
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. Sugar Maple (opposite). 

. Chestnut (alternate). 

Butternut (superposed). 

Red Maple (accessory). 

. Striped Maple (stalked). 

Striped (Maple (valvate). 

Red Oak (scaly). 

. Buttonwood (sub-petiolar). 

. Beech (solitary terminal). 

Black Oak (clustered and hairy terminal). 
. Basswood( axillary and psuedo-terminal). 
. American Elm, showing (1) leaf buds and (f) flower buds. 
. Papaw (naked flower- and leaf-buds). 

+ Common Locust (imbedded). 

. Trembling Aspen ((sharp-pointed). 


Drawings are about one-half natural size. 
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warty or resinous exudations, corky projections, or decurrent pro- 
jections of the bark. If we examine a young twig just after it has 
emerged from the bud we will find that it is usually green in color. 
At the end of the first season’s growth a thick bark has usually 
developed which is no longer green ou the surface, but by cutting 
a cross section of a twig, one will often find that the inner bark is 
still green. This green tissue develops chlorophyll and manufac- 
tures food just as does the green tissue of the leaves. As the bark 
increases in thickness the chlorophyll decreases, eventually disap- 
pearing entirely from the stem. In order that this green tissue in 
the bark may function it is necessary that gases be exchanged 
through the bark. Special structural modifications on the bark 
known as lenticels (Fig. 117 and 119) make possible this exchange 
of gases just as the stomata on the leaf-surfaces allow and even 
regulate the exchange of the gases of the leaf. 

The lenticels are very numerous and conspicuous on some trees 
while on others they are rare and inconspicuous. They are raised 
on some trees like the Elder, while on others they are even with the 
bank. Their color varies. They may be white, gray, pinkish, yel- 
low, brown, or black. In outline they are usually circular or slightly 
elongated. In the Cherries and Birches they are confluent, a char- 
acteristic which results in the horizontally elongated lines of lenti- 
cels (Figs. 89 and 117) so common on their trunks. 

The duration of the lenticels varies with the kind of trees and its 
environment. As a rule the more rapidly bark is formed the shorter 
is the duration of the lenticels. On some trees it is difficult to find 
lenticels on any but the last season’s growth while on others they 
may persist for some years. The exfoliation of the bark causes 
their diappearance. On a few trees like the Birches, Cherries, and 
Honey Locust they persist for many years. 

The distribution of lenticels has not yet been systematized. They 
are distributed rather uniformly over the newer growth but are ir- 
regularly spaced. In some trees they seem to be somewhat clustered 
just below the nodes and in others like Honey Locust they are more 
numerous on the lower side of horizontal branches. 

The pith usually occupies the central portion of twigs, branchlets, 
and roots. It is composed of thin-walled cells which are loosely ag- 
gregated. It seldom increases in size after the first year. The pith 
of a tree 100 vears old is usually not wider than that in a year old 
twig of the same species. It becomes functionless early in the life 
of a tree. 

The pith of conifers is rather uniform in outline. structure, and 
color, but in the broad-leaved trees it is verv variable. In most 
trees it is small in proportion to the size of the twigs, but in a 
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few species like Sumach, Elder, Sassafras, Ailanthus, and Kentucky 
Coffee-tree it is relatively large. The outline in cross section may 
be 5-angled or star-shaped as in the Oaks, Chestnut, and Aspens, 
3-angled as in Alder, and some Birches, angular as in Common Locust, 
circular as in Elm, and ovoid: as in Basswood. As a rule the pith 
is continuous but in a few trees such as Black Walnut, Butternut, 
and Hackberry it is chambered. In the latter it is not so distinctly 
and regularly chambered as in the other two trees. A few trees 
such as the Catalpa have continuous pith except at the nodes where 
it is sometimes chambered. A less distinct separation of the pith is 
found in Black Gum, Papaw, Tulip Tree, and the Magnolias where 
plates of stone cells occur. The color of the pith may be white as. 
in the Sugar Maple, pinkish as in Red Maple, brown as in Striped 
Maple, Mountain Maple, Sumachs, and Walnuts, red as in Kentucky 
Coffee-tree, or greenish as in Shad Bush. 


AS BUDS: 


In temperate and colder climates the growing season extends over 
a part of the year only. During the warmer part of the year vegeta- 
tion is active, but as soon as the weather becomes cooler, many an- 
nual plants die while others make special preparation for the winter. 
One of the preparations is the formation of buds. They are formed 
in most trees and shrubs of cold and arid climates. If we examine 
twigs of our common trees in the month of July we can usually 
find buds starting to develop in the axils of the leaves. In the Buck- 
eyes the winter buds can be found as early as May 10. They con- 
tinue to develop until they have reached a certain size, and then re- 
main in an inactive condition for a few months in winter, only to 
become active again when favorable growth conditions return in 
spring. A year usually includes a period of rest alternating with 
a period of activity. 


Buds may be divided into two classes, active and resting. Active 
buds are growing or developing buds, such as one finds in late sum- 
mer prior to the period of rest and early in spring when the resting 
buds have been awakened from their winter’s slumbers. The res- 
ing buds are commonly known as winter buds (Plate III). 


Buds are protected growing points. The degree of protection given 
to the growing points varies with the kind of tree. A few of our 
trees and shrubs have buds which are nearly or quite destitute of 
a scaly covering. These are known as naked buds. The protection 
usually consists of scales which may be supplemented by hairy out- 
growths, resin, gums, or air spaces. These are known as scaly buds. 
The buds may be covered by numerous overlapping scales, known 
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as imbricated bud-scales, or they may be covered by simply one or 
two visible scales which do not overlap. The buds of the Willows 
and Buttonwood are covered by a single visible bud-scale, while the 
buds of such trees as the Striped Maple and the Black Alder have 
only two visible bud-scales whose margins simply meet and do not 
overlap. The latter are known as valvate buds. The buds may also 
receive protection from the enlarged bases of the stalk of leaves 
which often persist far into winter. The buds covered by the en- 
larged base of the leaf-stalk are known as subpetiolar buds. The 
buds of some of our common trees are very inconspicuous. It is 
often difficult to locate them when sunken so deeply into the bark 
that only the tip is visible. The size of the buds is not indicative 
of the size of the flowers or leaves which they will produce the fol- 
lowing season. Many of the trees which bear small and inconspicu- 
ous buds produce large and conspicuous flowers and leaves. The 
principal functions of the protective covering of buds are the pre- 
vention of the loss of water from the tender parts within and the 
protection of their delicate interior from mechanical injury. Some 
tree experts also add that the protection minimizes the damaging 
effect of sudden temperature changes. 

Lhe position of buds is of considerable value in distinguishing 
many of our trees and shrubs. They may occur at the end of the 
twigs or along their sides. The former are known as terminal buds 
and the latter as lateral buds. The terminal buds may be solitary 
as on the Beech or clustered as on the Oaks. On most of our trees 
and shrubs the lateral buds appear just above the origins of leaf- 
stalks and are known as azillary buds. They may occur in pairs, 
one on one side of the twig and the other exactly opposite, or singly, 
forming a spiral around the twig. The former are known as op- 
posite buds and the latter as alternate buds. The axillary buds 
may occur solitary or in groups, either one above the other, or side 
by side. If they occur one above the other they are known as super- 
posed buds and if they occur side by side they are known as acces- 
sory buds. Sometimes axillary buds remain inactive for a long period 
of time without losing their vitality. Such are known as dormant 
buds. During their dormant period they remain on the surface of 
the trunk by the elongation of their connection with their point of 
origin. A superabundance of food, excessive light, or the death of 
a great number of terminally located buds, may stimulate them into 
activity again. A great number of these buds are often found along 
the stems of such trees as Chestnut, Pitch Pine and Rock Oak. They 
develop into short branches which are known as “water sprouts.” 
Some buds are produced at rather unusual points, and in irregular 
positions along the stem, and are called adventitious buds. They 
also form “water sprouts.” 
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One finds a wide variation in size and form of the buds which 
our common trees produce. Some are long and slender; others are 
short and stout. Some of them are round in cross-section; others 
are angular. Some are sharp-pointed; others are blunt-pointed. The 
buds also vary in the manner of their insertion on the twigs. Some 
are inserted directly on the twig; others are separated from the twig 
by a stalk, and still others may be almost entirely covered by the 
twig. The former are called sessile buds, the next stalked buds, and 
the latter imbedded buds. 

The kind of buds that a tree produces is of considerable import- 
ance, especially where fruit trees are considered. Three principal 
kinds of buds may be distinguished :—leaf buds, also known as vege- 
tative buds, the contents of which will develop into stem and leaves; 
mixed buds, the contents of which consist of leaves and flowers in 
their formative stage; and flower buds, also known as propagative 
buds, which contain the elements of flowers only. How can one find 
out what kind of buds are at hand is a question that troubles many 
beginners in their study of trees. The following suggestions will be 
helpful. The buds may be cut open by means of a sharp knife and 
their contents studied with the aid of a magnifying glass. One may 
also take a twig and place it in a jar of water in a warm room and 
in about a week the buds will have expanded far enough to reveal 
the nature of their contents. The twig with its buds may also be 
left on the trees and its development observed in spring when na- 
ture opens them. With all this variation in the position, insertion, 
form, structure, and kinds of buds we still find here, as in all na- 
ture, law and order. 


5. LEAVES: 


The shoot of a seed plant consists of stem and leaves. The leaves 
of our common trees are excellent distinguishing characters by which 
the species may be recognized. They are variable in form. This 
variation, as well as the work they do, is little appreciated by the 
crowds which annually seek their shade and shelter. This chapter 
aims to give a general description of leaves and a brief outline of 
their work. 

A typical foliage leaf consists of three parts: (1), the blade or 
flattened portion (lamina); (2), the leaf-stalk (petiole); and (3), 
the leaf-appendages (stipules). 

Two kinds of leaves are usually recognized:—simple and com- 
pound (Plate IV). Simple leaves have blades which are more or 
less united into one piece, while in compound leaves each leaf is 
composed of a number of smaller leaflets. Compound leaves may . 
have all the leaflets originate from one point as in the BEM tes 
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(Plates CXII, CXIII), or scattered along the main petiole as in the 
Common Locust (Plate XCVII). Each primary division of a com- 
pound leaf may again be compounded as in the Kentucky Coffee-tree 
(Plate XCIV). Such a leaf is known as a doubly compound leaf. 

The arrangement of the leaves on the twigs and branches of our 
common trees may be alternate, opposite, or whorled (Plate IV). 
When the arrangement is alternate, the individual leaves are located 
singly at a node; when opposite, two leaves occur opposite each 
other at a node; and when whorled, more than two leaves occur at 
a node and are distributed regularly around the twig. In a few 
trees as the Birches, the leaves of the lateral spurs appear to be 
opposite, but upon closer examination they are found to be alternate. 

The leaves of the trees native to this State may be classified as 
follows: (1) Trees with needle-shaped leaves, known as conifers 
or evergreens, and (2) trees with broad leaves known as hardwoods 
or deciduous trees. The needle-shaped trees show a wide variation 
in the form and distribution of their needles. They may occur 
singly, in bundles of 2, 3, or 5, or in clusters on lateral spurs; they 
may also be stalked-or sessile, scaie-like or awl-shaped, and flat, 
semicircular, triangular, or four-sided in cross-section. The broad- 
leaved trees have an even wider variation in form. This may be in 
part due to the greater number of representatives belonging to this 
order. A few of the commonest leaf forms are shown on Plate V. 
Other intermediate forms are commonly found among our trees. The 
size of the leaves varies as much as their form. They may be small, 
scale-like, or awl-shaped as in the Arbor Vitae and Common Juniper, 
respectively, or large and tropical-like as in the Magnolias and 
Papaw. 

The point, or apex, of leaves varies with the kind of tree and the 
general leaf-form. The commonest kinds of points recognized are 
shown on Plate V. 

The bases of leaves are also often characteristic and of consider- 
able value in distinguishing trees since different species may have 
the same general form but different bases. The commonest kinds 
of bases recognized are shown on Plate V. Intermediate forms may 
readily be found, since leaves taken from the same tree or branch 
often show a wide variation. 

The margins of leaves are often more variable than their apexes 
and bases. The kinds most commonly recognized are shown on 
Plate V. The figures represent the margins of simple leaves. The 
margins of the leaflets of compound leaves follow the same termin- 
ology. 

Most of the leaves of our common forest trees contain a rather 
complicated system of fibro-vascular bundles. These fibro-vascular 
bundles, known as veins, form the framework of the leaves. Sur- 
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rounding and between these veins is found a green pulpy mass, the 
spongy parenchyma. The whole body of the leaf is covered by a 
protective covering known as the epidermis, the thickness of which 
varies with the species of tree and the climate. 

One can find variations in the petiole and stipules of leaves as 
well as in the blade. The petiole may be absent, short, or long. 
When the petiole is absent the leaf-blade is sessile. It may also be 
enlarged at the base, circular, heart-shaped, flat, or triangular in 
outline. The enlarged base may be hollow or clasping. ‘The stipules 
are usually not very conspicuous. In many trees they persist for 
a short time only and then fall off. The main function of the stipules 
is protection, but a special modification of the stipules is seen in the 
Common Locust (Plate XCVII), where the thorns are modified 
stipules and function as mechanical protectors. 

Leaves are the most industrious organs of a plant. They work 
day and night from early spring until autumn. The four chief func- 
tions of leaves are: (1) Photosynthesis; (2) Respiration; (3) 
Transpiration, and (4) Assimilation. Photosynthesis is the process 
by which the leaf manufactures starch or sugar from carbon dioxide 
and water with the aid of the energy of light. That green plants 
require light for their growth and development is shown by the man- 
ner in which the axis and their leaves adjust themselves so as to re- 
ceive the greatest amount of light. 

By respiration in plants is meant the process by which oxygen is 
consumed and carbon dioxide and water are given off. It is primar- 
ily a process of oxidation and resembles in general the process of 
respiration as found in man and higher animals. In order to facili- 
tate this exchange of gases the plants are supplied with openings on 
the leaf surfaces, especially on the lower surface, and on the bark. 
The openings on the leaf surfaces are known as stomata and those on 
the bark as lenticels. Each slit-like opening on the leaf is surrounded 
by two guard cells which are somewhat complicated in structure 
and very sensitive to changes in temperature and water supply. They 
function primarily as breathing pores and as outlets for the water 
vapor given off during the process of transpiration. Their number 
varies, but it has been estimated that the lower leaf surface of Black 
Walnut contains about 300,000 per square inch. 

The leaf is not only peculiary modified for the reception of light 
and the absorption of gases, but also for the loss of water. This 
process of losing water in the form of vapor. through the stomata 
is known as transpiration. The large amount of water given off by 
trees is usually not appreciated. The Austrian Forest Experiment 
Station has published data which show that an open-grown birch tree 
with 200,000 leaves transpired on hot summer days from 700 to 900 
pounds. 


PLATE VI. 


- Tulip Tree. 


DOOD OV 29 8d HA 


All 


Catalpa. 

American Hornbeam. 
Sassafras. 
Persimmon, 

Maple. 

Poplar. 

Red Mulberry. 


. Buttonwood. 
. Chestnut. 
. Walnut. 


drawings are slightly 


19 


enlarged. 


TYPES OF LEAF-SCARS AND BUNDLE-SCARS 


. Basswood. 


Birch. 
Box Wlder. 
Papaw. 


- Horse Chestnut. 
aly & 


Dwarf Sumach. 


17a. Staghorn Sumach. 


18, 
19. 
20. 


21. 


Hercules’ Club. 
Sour-wood. 

Kentucky Coffee Tree. 
Ash. 


49 


Assimilation, the fourth of the functions named above, comprises 
a series of changes which are necessary to transform the raw or 
newly manufactured food material into actual plant tissue. 


6. LEAF-SCARS AND BUNDLE-SCARS: 


Most of our trees and shrubs, except the cone-bearers, shed prac- 
tically all their leaves in autumn. Those which shed their leaves 
in this manner are known as deciduous trees, while those which re- 
tain them for two or more seasons are known as evergreen trees. 
When a leaf falls a scar is left at the point of its attachment. The 
leaf-scars vary in size, form, position, occurrence, and in the number 
of vascular bundles which they contain (Plate VI). They may oc- 
cur singly, in pairs, or in whorls, just as the leaves which precede 
them. They appear at points on the twigs known as nodes. The 
portion of the twig between the nodes is called the internode. They 
may be large, medium, or small in size depending upon the kind of 
tree. If they occur in pairs on opposite sides of the twig they may 
be so large that they completely encircle the stem, or only a portion 
of it. Their form may be round, oval, elliptical, heart-shaped, shield- 
shaped, crescent-shaped, lobed, or triangular.” They may be raised, 
depressed, or even with the surface of the twig. Their surface may 
be flat, concave, smooth, or wavy. 

The leaf-scar contains bundle-scars. The bundle-scars mark the 
position of the vascular bundles which formed a connection between 
the leaves and the twigs. They carry liquid material to and from 
the leaves. Two distinct portions may be distinguished in these 
vascular bundles; the woody portion which serves to carry water 
into the leaf, and the sieve-tube portion which serves to carry plant 
food from the leaves where it was manufactured, down into the 
twigs, branches, and stem. These bundle-scars vary in size, form, 
and number in a leaf-scar, and the manner in which they are dis- 
tributed. Some of our common forest trees have only one bundle- 
scar in a leaf-scar, while many have three, and others four, five, to 
many. The number is constant in some species and variable in 
others. The individual bundle-scars usually are circular in outline 
but may be linear, crescent-shaped, or irregular. 

Where more than one bundle-scar is found in a leaf-scar they vary 
in their arrangement. They may form a closed ellipse, a lunate line, 
a double line, V-shaped or a U-shaped line, or they may be irregu- 
larly scattered over the leaf-scar, or grouped in clusters. A number 
of bundle-scars may sometimes be grouped so close together so as to 
form a compound bundle-sear or a line of confluent bundle-scars. 
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The leaf-scars together with their bundle-scars are excellent char- 
acters with which to distinguish many of our common forest trees 
during winter when most of the distinguishing characteristics which 
one can use in summer are absent. By carefully studying these 
characteristics, together with others, it is as easy to distinguish the 
forest trees in winter as in summer when the foliage is present. 


7. FLOWERS: 


Sometime in their life history plants usually give rise to others 
of their kind. The method which they use to accomplish this varies 
with the species or the tree group. Most of our trees develop flowers 
whose chief function is pollination, the initial step in the production 
of seeds. The existence of flowers is consequently for the good of 
the plant and not for the good of man, even though their beautiful 
forms and colors do please his fancy and make his life happier. 

The flowers of our common trees vary considerably in form, struc- 
ture, and color (Plates VII, VIII). Most of them are very modest 
in appearance while a few of them are conspicuous on account of 
their large size and brilliant color. In speaking of the flowers of 
our trees collectively, one often hears the phrase “The uncommon 
flowers of our common trees.” The truth of this phrase becomes 
clear when we think of the small and inconspicuous pistillate flowers 
produced by such trees as the Oaks, Birches, American Hop Horn- 
beam, Walnuts, and Hickories. A few trees as the Magnolias, Cher- 
ries, Dogwoods, Tulip Tree, and Basswood produce rather conspic- 
uous flowers. 

The parts of a flower are of two general kinds—the essential organs 
which are concerned in the production of seeds and the floral en- 
velopes which act as protecting organs. The essential organs con- 
sist of two series,—the outer which is composed of stamens and 
bears the pollen, and the inner which is composed of pistils and 
bears the seed. The floral envelopes also usually consist of two 
series,—the outer which is composed of sepals, collectively known 
as the calyx, and the inner which is composed of petals, collectively 
known as the corolla. The corolla is usually the showy part of a 
flower while the calyx is usually green in color. A flower which 
has calyx, corolla, stamens, and pistils is said to be complete. If 
any part is wanting it is incomplete. When both the floral envelopes 
are wanting it is naked. A flower in which the pistils are lacking 
is known as a staminate flower, while one in which the stamens are 
lacking is known as a pistillate flower. Sometimes the staminate 
and pistillate flowers are not only found on different parts of the 
same tree but on entirely different trees. 
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The chief role of flowers is pollination. Pollination is the transfer 
of pollen from the anther of the stamen to the stigma of the pistil. 
When pollen is transferred from the anthers to the stigma of the 
same flower it is known as Close-pollination, and when pollen is 
transferred from the anthers of a flower of one plant to the pistil of 
a flower of another it is known as cross-pollination. Wind and in- 
sects are the chief agents which carry the pollen in the case of cross- 
pollination. The flowers of the Tulip Tree, Papaw, and Cherries, are 
examples in which close-pollination can take place, while the flowers 
of the Willows and Poplars are good examples in which cross-pol- 
lination takes place. When the staminate and pistillate flowers are 
on the same plants, e. g. Oaks, American Hop Hornbeam, Beech, 
Chestnut, Hickories, and Walnuts, the plants are known as monoe- 
cious and when they are on different plants as in the Willows, Pop- 
lars, and occasionally some Maples, they are known as dioecious. 

Flowers vary not only in the size, form, shape of their parts, and 
color, but also in their arrangement. In a few cases the flowers 
of trees like the Tulip tree and Papaw are borne singly and known 
as solitary flowers. The flowers may also be arranged in clusters like 
that of the Lily of the Valley or the Wild Black Cherry (Plate VIII, 
13). Such an inflorescence is known as a raceme. A raceme may be 
compact as in the Wild Black Cherry; or loose as in the Common 
Locust (Plate VIIT, 3) and the Striped Maple (Plate VIII, 4-5). 
When the flower cluster is dense and the flowers sessile, or nearly 
so, it is known as a spike. Spikes may be 2-5-flowered as in the 
pistillate flowers of the Hickory (Plate VIT, 8), or densely flowered 
as in the staminate flowers of the Mulberry (Plate VII, 18). A 
very short and dense spike is known as a head (Plate VIII, 14). A 
spike is sometimes short, flexible, and rather scaly as in the Willows, 
Poplars, and rather long as in the staminate flowers of the Oaks, 
Hickories, Birches, and Alders (Plate VII, 7, 9 and 15). Such a 
spike is known as an ament or catkin. Other types of inflorescence 
are the uwmbles (Plate LXXXVII), panicles (Plate VITI, 10-11), and 
corymbs. 

The time at which the flowers appear and their duration varies 
with the kind of tree. The Alders, Hazlenut, and some Maples pro- 
duce their flowers early in spring before the leaves are out. Others 
produce them with the leaves, while still others produce them after 
the leaves. The Witch-hazel produces its flowers late in fall. It is 
the last of our trees to blosson. 


8. Fruit: 


Sometime after pollination the egg cell or ovule is fertilized, and 
as a result of fertilization, the ovule, together with the surround- 
ing ovary, enlarges. The enlarged ovules, together with inclosing 
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ovary, form what is termed the fruit. The fruit may in addition 
comprise modifications of other organs intimately connected with 
the ovary. 

Seeds are productive of the flower and are usually regarded as 
reproductive organs, but in reality they are the result of reproduc- 
tion. Their chief work is the dissemination and the protection of the 
offspring of reproduction. They are usually covered by hard and 
impermeable coats which protect the young plant contained within 
from the many dangers with which it is beset. Nature tries to 
guard against these dangers by developing suitable protective cover- 
ings for each species. Nature, however, is not always satisfied by 
simply developing a thick and impermeable coat, but in addition it 
develops an internal tissue which is compact and contains little 
water. If a seed possess these essentials it is well protected against 
most of the destructive agencies to which it is exposed. The chief 
dangers to which seeds are subject are premature germination, loss 
of vitality, and destruction by animals. Each seed usually has a 
suitable covering which regulates the germination in spring. This 
regulation is necessary so as not to allow the tender plant to emerge 
before the external growth conditions are favorable for its develop- 
ment. An embryo within a thin-coated seed would often be stimu- 
lated by a few warm days in spring with the consequence that the 
resulting tender plants would be killed by later frost. Nature acts 
as a guardian and places a thick coat around such embryos, and as 
a result they are not stimulated until later when frost danger is 
past. 

Food is stored in various plant organs such as roots, stem, and 
branches, and is usually most abundant and conspicuous in the 
seeds. It occurs in various forms and may often differ in composi- 
tion. Food stored in the seed is very valuable because it supplies 
nourishment to the small and tender plants before they have de+ 
veloped the roots with which they draw nourishment from the soil 
and supply water to the leaves where starch and sugar are manu- 
factured. Primitive man obtained considerable food from the seeds 
of trees, and present man derives certain foods for himself and his 
animals from some of our common trees. The food value of seeds 
varies with the species. Some species like the Willows contain very 
little food, while others like Chestnut are rich in food. 

The time at which the fruit matures varies with the kind of tree. 
Willows, Poplars, and Elms mature their fruits in spring; others, 
like the Cherries, Mulberries, and some Maples, in summer; but most 
of them, like the Oaks, Chestnut, Pines, and others in autumn. The 
seeds of some trees like the Willows die unless they germinate 
soon after they mature. Most seeds retain their capacity to germi- 
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nate for several months or several years while the seed of a few 
members of the Pulse family are reported to retain their vitality for 
more than 125 years. 

The mature fruit and seeds of our common trees show a wide 
variation in their form and structure. Fruits are usually classified 
on the basis of their texture, as fleshy fruits and dry fruits. Fleshy 
fruits are represented by the fruits of such species as Cherries, 
Papaw, Osage Orange, etc. (Plate X, 1, 2, 5, 7,10). Dry fruits are 
those which do not have any flesh or pulp and are represented by 
the fruits of such species as the Maples, Ashes, and Oaks (Plate 
IX, 1-16, and Plate X, 3, 4, 6, 8, 9, 11, 12). Fleshy fruits including 
the stone fruits, are indehiscent. Indehiscent fruits (Plate X, 1, 2, 
5, 7, 10) are those which do not split apart regularly along certain 
lines for the liberation of the seeds, while dehiscent fruits do split 
open. Dry fruits may be indehiscent or dehiscent. 

The following general types of fruits are commonly recognized: 
the pome (Plate XCII), the drupe (Plate X, 2, 7), the nut (Plate IX, 
7, 8, 9, 14, 15), the samara (Plate X, 3, 6, 11), the follicle (Plates 
LXXVI-LXXVIITI), the capsule (Plate IX, 3, 5, and Plate X, 9), 
the legume (Plate XCIV-XCVII), the cone (Plate IX, 1) and the 
collective or aggregate fruits, (Plate IX, 17). The trees belonging 
to a single genus usually produce a common type of fruit, but genera 
belonging to the same family often have entirely different kinds 
of fruits. This difference of fruit of genera in the same family is 
shown very clearly in the Nettle family, to which belong the Elms, 
Hackberry, Osage Orange, and Mulberry, whose fruits are shown on 
Plate X, 3, 2,1, and Plate IX, 17. 

A wide variation may also occur within the general types men- 
tioned above. The nut is one of the commonest types of fruit found 
in the forest and will possibly show this wide variation best. Nuts 
may be small and light, as in the Buttonwood and Birches, or large 
and heavy as in the Oaks and Chestnut. Light nuts often have 
appendages attached to them in the form of a membranous wing or 
a tuft of hairs. The nuts may be produced singly or in strobiles as 
in the Birches and Alder. They may also be covered or naked. If 
covered, the covering may be indehiscent and semi-fleshy (Plate IX, 
7), or dehiscent and dry (Plate IX, 8). It may also consist of a 
stalked prickly dehiscent bur (Plate IX, 13), a large spiny dehiscent 
bur (Plate IX, 14), a bladder-like bag (Plate IX, 10) or a leafy 
involucre, as in the Common Hazlenuts (Plate LI). 

In some trees the seeds are not covered entirely but simply sub- 
tended by a leafy bract (Plate IX, 9). In the Birches and Alder the 
small winged nuts are produced on 3-lobed bracts which are so ar- 
ranged that they form a cone-like fruiting body known as a strobile. 
It is rather hard to classify the fruits of some trees in terms of the 
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types enumerated above, e. g., the fruit of the Basswood has the 
appearance of a nut, but is in reality a drupe; while the fruit of 
both the Mountain Ash and the Shad Bush has the appearance of a 
berry but is actually a pome. A superficial examination is often not 
sufficient to determine the type of fruit. The fruit of our common 
Sumachs is a drupe, but is usually covered with acid hairs, so that 
it is difficult to recognize the type of fruit to which it belongs. 

After the fruits and seeds have been produced, it is necessary that 
they be scattered on a mineral soil upon which they may germinate. 
The distance over which they are scattered may be short or long, 
depending upon the nature of the seeds and the agents by which they 
are dispersed. The fruit as a whole, is usually scattered in the case 
of indehiscent fruits, while the seeds only are scattered in the case 
of dehiscent fruits. The drawings on Plates IX and X show various 
structural modifications of fruits and seeds which aid in their dis- 
persal. The chief dispersal agents are propulsion, man, animals, 
water, wind, and gravity. The Witch-hazel (Plate LXXXII), is a 
good example of a tree whose seeds are scattered by mechanical 
propulsion. Man has been distributing seeds for forest trees inten- 
tionally or unintentionally for many centuries, with the result that 
the forest structure and landscape in many localities have been en- 
tirely changed. 

Many European and Asiatic species have been planted in America, 
and many of our native species like the Common Locust and White 
Pine have a wide distribution abroad. Wind is the most powerful 
of the dispersal agents. Many seeds have special structural modi- 
fications which adapt them to be scattered by the wind. The modi- 
fications may be a sac-like envelope (Plate IX, 10), a mat of straight 
capillary hairs (Plate IX, 4, 6) or a membranous winged, or flat- 
tened seed (Plate IX, 2 and Plate X, 3, 6, 11). 

Animals also scatter many seeds. A great number are scattered 
involuntarily by animals, especially such seeds as will hang fast to 
their bodies. Other fruits are juicy and edible and are often eaten 
by birds and other animals. A large number of our common birds 
swallow seeds to get the juicy edible portion surrounding them. 
These seeds are not injured in passing through their alimentary 
canal, but in some cases it is thought that the seeds are even bene- 
fited. The robins, thrushes, and blue birds eat a large quantity of 
fleshy fruit and should be regarded as valuable agents for dispersing 
seeds. The blue jay is also an agent that helps to scatter heavy 
seeds like chestnuts and acorns. Other animals, especially rodents, 
are also valuable as seed dispersal agents. Water, while not so 
important as wind, must still be regarded as an agent of seed dis- 
persal. It transports some seeds over great distances, especially 
those which will float or are inclosed in bladder-like inclosures like 
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. Ring-porous wood of Chestnnt, x 2. 
. Ring-porous wood of Red Oak, showing large medullary rays, x 3. 
. Diffuse-porous wood of Beech, x 4. 
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PLATE XI. THE STRUCTURE OF WOOD 


Cross section of six-year-old stem of White Pine showing (bb) bark, (¢c) cambium, (ar) annual 
ring, (p) pith, and (rp) numerous smal circular resin passages, natural size. 


. A resin passage with bounding epithelial cells, enlarged. 


Non-porous wood of White Pine showing (spw) spring wood, (sw) summer wood, (ar) annual 


ring, and (rp) resin passage, x 3. 
9 


Block of Chestnut wood showing (cs) cross section, (1s) radial section, (ts) tangential section, 
(spw) spring wood, and (sw) summer wood, natural size. 
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the American Hop Hornbeam (Plate IX, 10), or the Bladder Nut, a 
small shrub very commonly found along our streams. Gravity on 
slopes is a minor agent of seed dispersal, but sometimes does effective 
work, especially with heavy seeded species like Oak and Beech. 


9. Woop: 


Wood, next to food, and clothing, is probably the most useful and 
indispensable material which man uses. It is found in many of the 
higher plants but becomes of commercial importance only in the sper- 
matophytes or seed-bearing plants. In the timber-producing trees it 
is found in the roots, branches, and stems. The wood derived from 
the roots is limited in quantity and inferior in quality. The branches 
produce wood which, in some respects, very closely resembles that of 
the stem, but is inferior on account of its smaller size, irregular 
shape, and more knotty structure. The wood obtained from the stem 
is of the greatest utility and value on account of its desirable dimen- 
Sions and satisfactory structure. The stem should not only yield a 
large quantity of wood but also a superior quality. The quality of 
wood which a stem will yield depends largely upon its age, inherent 
tendencies of the species, and its environment during its develop- 
ment. High grade material is usually obtained from the stems of 
valuable species which have attained a large size, are free from 
lateral branches, and possess little stem taper. The form and charac: 
ter of the stem are dependent on the environment. A suitable en- 
vironment may be created by applying the fundamental principles 
of forestry which will not only increase the productivity of our for- 
ests but also the quality of the yield. 

In order to identify the different kinds of wood it is necessary 
to study them from the following three sections: cross, radial, and 
tangential (Plate XI, 7). An examination of a cross-section of a 
woody stem will show that the major part of the structure consists 
of wood which is covered with bark on the outside and has a narrow 
cylinder of soft tissue known as pith running through the center 
(Plate XI, 1). 

The woody portion of most of our trees, especially the older ones, 
may be differentiated into two parts on the basis of colors. The 
central colored part is known as the heartwood, while the outer al- 
most colorless part is known as the sapwood. A narrow zone of cells 
located between the sapwood and the bark is known as the cambium 
(Plate XI, 1). All the wood elements have their origin in this zone. 
For some time after their origin these elements are living, but later 
they become functionless and die. The sapwood comprises the peri- 
pheral zone of wood which lies next to the cambium and contains 
the only living elements of the wood. The heartwood comprises all 
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the wood inside of this zone. The elements of the latter are dead 
and usually dark in color. The line of demarcation between the 
two regions is usually sharp. . The width of the sapwood is variable. 
In some trees like Sassafras it is very narrow, while in other trees 
like Hickory it is wide. The depth of color of the heartwood is also 
variable. In some trees like Persimmon it is very dark in color 
while in other trees like Hemlock there is very little difference in 
color between the heartwood and sapwood. 

The cross-section also shows that the wood is divided into numer- 
ous concentric zones or rings. These are known as annual rings 
since each one usually represents the growth of a season (Plate XI, 
1, 3). Certain disturbances like frost, drought, and insect damage 
may cause the formation of a second ring in the same season. These 
rings are known as false or fictitious growth rings. Growth rings 
have a physiological origin. They represent alternating periods of 
rest and activity, and occur in practically all trees of the temperate 
region, characterized by an active vegetative period in summer and a 
resting period in winter. As one approaches the equator the growth 
rings disappear, since the seasonable changes are not so sharp. Each 
growth ring may be divided into two parts, the inner, called early 
or spring wood, and the outer, called late or summer wood (Plate 
Al 3); 

The cross-section further shows radial lines crossing the growth 
rings at right angles. These are known as medullary or pith rays, 
or simply as rays. A few of them originate in the pith and extend 
through the wood into the bark. Such are known as primary rays. 
As the stem increases in size additional rays are necessary. These 
originate in the wood, extend into the bark and are known as sec- 
ondary rays. The rays are very valuable in distinguishing the wood 
of many of our common trees since the different woods possess rays 
which vary in height, width, and structure. The very wide rays of 
the Oaks enable one to distinguish their wood from that of all other 
trees. These large rays are a valuable asset to Oak wood since 
they give rise to the beautiful figure which one finds on some oak 
furniture and interior finishings. The best figure is obtained by 
quarter-sawing, i. e., cutting it radially. 

The end of a freshly cut log of pine is often covered with small 
drops of resin, which were given forth from small openings in the 
wood. These openings are known as resin ducts (Plate XI, 1, 2). 
They are long intercellular channels bounded by a layer of epithelial 
cells. Their presence in the wood of the Pines, Larches, and Spruces 
enables one to distinguish them from all other trees. Injury may 
sometimes stimulate the formation of abnormal resin ducts in woods 
in which they do not occur normally. 
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In some woods elements occur, known as vessels, which facilitate 
the transportation of water in the stem. Their presence or absence 
and their structure and distribution are among the most valuable 
characteristics in classifying woods. On the basis of porosity one 
may divide the woods into three classes, viz: (1) Ring-porous or 
Unequal Pored, (2) Diffuse-porous or Equal Pored, and (3) Non- 
porous. Chestnut and Oak wood are excellent samples of the ring- 
porous class (Plate XI, 4,5). A zone of large pores is found in the 
early wood and smaller pores in the late wood. Maple and Beech are 
common examples of the diffuse-porous class (Plate XI, 6). The 
pores of this class are approximately of the same size and distributed 
uniformly throughout the growth ring. Pine and Hemlock are com- 
mon examples of the non-porous class in which pores are entirely 
absent (Plate XI, 3). The wood of this class is also classified ag 
Homogenous, while that with pores is classified as Heterogenous. 

The various woods possess other characteristics which are valu- 
able in distinguishing them and in using them in the arts. The 
wood of the different species varies almost as widely as do their flow- 
ers, fruits, and leaves, especially with reference to grain, weight, 
hardness, color, gloss, smell, shrinkage, durability, penetrability, ete. 
These variable properties and the manifold uses to which the dif- 
ferent woods are put are discussed under each kind of tree described 
aperarts LT, 


PART II 


MANUAL OF PENNSYLVANIA TREES 


The Identification, Tabulation, and Description of Species 
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MANUAL OF PENNSYLVANIA TREES 


IDENTIFICATION OF OUR COMMON TREES 


NAMES OF TREES: 


Trees have two kinds of names, common and scientific. Some 
trees have only one common name while others may have as many 
as thirty. The same tree may have one common name in one locality 
and an entirely different one in another locality. The Pitch Pine 
is known in some parts of Pennsylvania as Jack Pine and in other 
parts as Nigger Pine, Black Pine, Torch Pine, or Yellow Pine. The 
common name given at the top of each descriptive page is the proper 
common name and the one used throughout this publication for that 
particular tree. Under the heading “Distinguishing Characteristics,” 
other common names are given. 

Since Linnaeus published his “Species Dit arin: in 17538, plants 
have been known by scientific names. These names, as a rule, con- 
sist of two parts, the generic and the specific, as is shown by the 
following examples: Pinus Strobus, Quercus alba, Fraxinus 
americana, Acer rubrum. The first or generic part refers to the 
genus and corresponds to a surname. ‘The second or specific part re- 
fers not to a group of trees, but to a particular kind and corre- 
sponds to the Christian name of a man. The White Pine, Red Pine, 
and Pitch Pine are different kinds of pines. They belong to the 
same genus or group and hence have the same generic name, Pinus. 
Each one, however, is designated by a different specific name. For 
example, the White Pine is known as Pinus Strobus, the Red Pine 
as Pinus resinosa, and the Pitch Pine as Pinus rigida. Closely re- 
lated species are placed in the same genus and closely related genera 
(plural of genus) in the same family. Such closely related trees as 
the Pines, Spruces, Firs, and Larches, are placed in the Pine family 
—Pinaceae. 

At the time when plants first were studied seriously the Latin 
language was the one used most commonly to preserve knowledge. 
The plants consequently were given Latin names. The giving of 
Latin names to plants and animals has continued down to the 
present time and no doubt will continue. In the Latin language one 
finds that plant-names have gender, and that the termination differs 
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in each gender. The specific part of the name must agree in gender 
with the generic part. The generic name Quercus is feminine, hence 
the Red Oak is known as Quercus rubra while the generic name Acer 
is neuter, hence the Red Maple is known ag Acer rubrum. 

The scientific names used in this publication are those found in 
the Seventh Edition of Gray’s Manual of Botany, and are in keeping 
with the rules of nomenclature laid down at a Congress in Vienna. 
On account of the present unsettled condition of our nomenclature it 
is often possible to find a certain species designated by two or more 
different scientific names, e. g., the Scrub or Bear Oak is known as 
Quercus ilicifolia, Wang.; Quercus nana, Sarg.; or Quercus pumila, 
Sudw. The authorized scientific name is given at the top of each 
descriptive page, and where other scientific names are in common 
use, they are given as synonyms just below the authorized one or in 
the description. 

The mere knowledge of the names of trees is of little value or 
satisfaction. The name is simply a means by which to come nearer 
to the plant. Learning the names of trees serves about the same 
purpose as learning the names of persons. It is merely an introduc- 
tion which allows us, in fact often stimulates us, to become more 
intimately acquainted with their life-processes, associations, environ- 
ments, and commercial importance. 


EXPLANATION OF TERMS AND HEADINGS: 


Some readers no doubt will find terms in this publication whose 
meanings they do not know. Some of the terms have been discussed 
at length in Part I while others will be defined in a glossary follow- 
ing the description of the species. The description of the trees con- 
tained in this publication is subdivided into a number of headings. 
Most of these headings are discussed at length in Part I. The 
significance and scope of those headings not discussed in Part I 
follow at this point. Under the several headings is given such de- 
scriptive material which will be of value not only to the student of 
Dendrology but also to the layman who may know little concern- 
ing the characters and habits of trees. The headings have been so 
selected and treated that one should be able to identify our com- 
mon trees at all seasons of the year. 

Under the heading “Distinguishing Characteristics” are given both 
general and specific characteristics by which the trees can be recog- 
nized. Hach tree is usually compared with other rather closely 
related ones with which it might be confused. The distinguishing 
characteristics and comparisons are based upon the trees native to 
Pennsylvania, and consequently do not embrace other closely related 
trees found outside of the State. . 
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The headings “Range” and “Distribution in Pennsylvania” are 
often of special importance on account of their identificational value. 
Many trees have a limit to their geographical distribution in this 
State, and by knowing this accurately one is often able to identify 
them by the process of elimination. The Sweet Buckeye and Fetid 
Buckeye are found only in a few counties in the western part of 
the State. The Red Pine and Paper Birch are found only in the 
northern part, while the sweet gum is found only in a few counties 
in the extreme southeastern part of the State. If one finds a birch 
tree growing in the forest in the southern part of the State, he can 
feel certain that it is not Paper Birch, because this is beyond its 
southern limit. A coniferous tree growing wild on the top of the 
South Mountains in Franklin county, Pennsylvania, must be a Pine, 
Hemlock, or Red Cedar, because no other coniferous trees grow there. 
Further, we know that it cannot be the Red Pine, because it does not 
extend so far south in the State, and on the basis of habitat we 
can also be reasonably sure that it is not the Yellow Pine, the Jersey 
or Scrub Pine, nor the Hemlock, because they very seldom ascend to 
the tops of the mountains, but usually remain at lower elevations. 
If magnolia trees are found in Centre county one can be certain that 
they are not Laurel Magnolia (Magnolia virginiana), because it 
has its western limit of geographical distribution at Caledonia, near 
Chambersburg, Franklin county. 

The habitat also aids considerably in identifying various species. 
A birch tree found growing upon a mountain slope or mountain top 
is rarely the River Birch, because the latter usually frequents moist 
locations like banks of streams and lakes. Chemical composition of 
the soil also influences distribution. A soil rich in lime seldom has 
Chestnut growing upon it, at least in stands, while other species 
seem to thrive upon such soil. No doubt at least 99% of the Cumber- 
land Valley in this State was originally timbered with a heavy forest, 
but very little of it was Chestnut, while on the adjoining mountain 
slopes. of both the South and North Mountains, Chestnut was the pre- 
vailing tree before the Chestnut Blight killed most of it. Just as the 
Chestnut is essentially a tree of the slopes so the White Oak is es- 
sentially one of the bottom lands, and Table Mountain pine of the 
mountain tops. 

The heading “Importance of the Species” was introduced simply 
to give general information concerning the forestal significance of 
the trees and their adaptability for ornamental purposes. This head- 
ing is especially important when we realize that of the more than 
one hundred and twenty-five trees found in this State, fewer than 
twenty-five are important for timber-producing purposes. Many in- 
ferior species which have little present or prospective value have 
been introduced into this publication, since it was thought just as 
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important to know what to favor and plant as to know what to 
plant and give preference. Some trees may not be valuable for the 
production of timber but they may have a value as shelter to other 
trees or as soil protectors and soil conservers. Many trees which 
cannot be regarded as final members of a timber-producing forest 
may be of temporary value in helping to establish the more valuable 
permanent species. We should be cautious in eliminating the in- 
ferior trees from our forest structure, because they may possess a 
value which is not evident at the present time. It should be remem- 
bered that the trees despised by me may be prized by my neigh- 
bor, and that the trees despised today by my neighbor and myself 
may be prized by both of us tomorrow. Only general statements are 
made with reference to the importance of the species. A fuller dis- 
cussion of this heading may be found in any standard text on Gen- 
eral Forestry or Silviculture. 


How To IDENTIFY THE SpEcIES AND USE THE Keys: 


Since this publication is intended primarily for laymen and for 
students who are just beginning the study of trees, the omission of 
technical terms was thought advisable. We have many trees, some 
common, others uncommon, which the average layman may not know. 
He can learn them readily if their distinguishing characteristics are 
presented to him in ordinary language accompanied by simple and 
exact drawings. This publication is designed so that the average 
layman with even a limited knowledge concerning trees can use it 
and identify the different trees with little, if any, difficulty. 

‘The procedure or method of identification will naturally vary with 
the individual. One may take material from a tree and compare it 
with the drawings until he finds one with which it corresponds or to 
which it fits, and then feel satisfied that he has learned to know the 
tree. To check himself and to acquire additional information he may 
read over the descriptive material accompanying each plate. This 
method of comparison with plates, while the one commonly used by 
laymen who have little or no working knowledge concerning trees, is” 
laborious and entirely unscientific. A better and yet simple method 
is the use of an analytic key for the identification of the species. 
Such keys according to their construction may be simple or complex, 
serviceable or unserviceable to the average layman. In constructing ~ 
the keys of this book an attempt was made to make them simple and 
yet exact, based upon permanent rather than transient, and constant 
rather than variable characteristics. This publication will no doubt 
come into the hands of different classes of people, some of whom 
will recognize at a glance the group to which a certain tree belongs, 
while others will not have the slightest idea as to what it is. An 
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attempt has been made to satisfy both types of persons. The former 
can go at once to that portion of the publication where the genus 
under consideration is treated and by the use of the “Key to the 
Species” determine the exact tree which they have at hand, while 
the latter should begin at the “Key to the Families,” found on page 
69, and use the key until the family to which it belongs is found, 
then go to the family and use the “Key to the Genera” and the “Key 
to the Species” until the tree is accurately determined. With a little 
practice one will find it easy to use such simple keys. 

Before attempting to use a key, it is necessary that good material 
be available. Parts of trees vary considerably, depending upon the 
environments in which they were developed. An abnormal environ- 
ment will produce abnormal organs, and if these should be the parts 
with which you are attempting to identify the particular tree through 
the use of the keys, it is natural that it would be a difficult task. 
Structural variations are commonly found in leaves, flowers, fruit, 
bark, as well as other plant organs. Upon the same tree or even the 
same branch one may find three or more distinct varieties of leaves. 
On account of this variation, which often makes identification diffi- 
cult, abundant material should always be at hand, and especially 
that which is normal in appearance. The keys are based upon normal 
material and may not fit variable forms. Only by years of constant 
and careful study of trees will one be able to distinguish accurately 
between normal and abnormal material; but by carefully observing 
and constantly studying the trees one will unconsciously absorb many 
details concerning them which can be appreciated but not described. 
This unconscious absorption of appreciable but indescribable detail 
in trees has a greater significance than we attribute to it at first. 
The writer, in conducting field work for more than ten years in 
connection with a course in Dendrology given at the Pennsylvania 
State Forest Academy, found that the students learn to notice many 
differences between trees, which differences they cannot describe. 

The keys are subdivided into three classes, viz: “Key to the Fami- 
lies,” “Key to the Genera,” and “Key to the Species.” The “Key to 
the Families” is found on page 69, preceding the description of any 
of the species. The “Key to the Genera” is found under the descrip- 
tion of each family which contains more than one genus; and the 
“Key to the Species” is found under such genera which contain more 
than one species. The reason for subdividing the keys into three 
classes instead of combining all three into a general key to genera 
and species, was the fact that a combined key is often difficult to use 
on account of its great length, and tedious to operate for those who 
can recognize the family or genus at a glance but do not know the 
species. Besides, keys to the genera and keys to the species are more 
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serviceable when placed close to the written description and its ac- 
companying plate than if they precede the descriptive material of all 
the species. 

The three classes of keys are constructed on the same plan; conse- 
quently, they can be used in the same manner. To use them it is 
necessary to make a choice for the most part between two alter- 
natives stated in two paragraphs preceded by the same number. The 
choice leads to another number or to a family, a genus or a species 
followed by the page upon which a further description is found. The 
Sugar Maple may be taken as an example to show how to use the 
key. Under “Key to the Families,” Page 69, we start with 1. We 
have the choice between trees with “Leaves narrow, needle-like, awl- 
like, or scale-like, usually persistent except in the genus Larix” and 
trees with “Leaves broad, flat, rarely five times as long as wide, usu- 
ally deciduous.” We select the latter, which -is followed by 2. Under 
2 we have the choice between “Leaves opposite or whorled, i. e. 2 or 
3 occur at a node” and “Leaves alternate, i. e., only one occurs at a 
node.” We choose the former, which is followed by 3. Here we have 
the choice between “Leaves or at least most of them three at a node” 
and “Leaves always two at a node.” We select the latter, which is 
followed by 4. Here we have the choice “Leaves simple” and “Leaves 
compound.” We select the former, which is followed by 5. Here 
we have the choice between “Leaves palmately lobed” and “Leaves 
not lobed.” We select the former, which is followed by Aceraceae, 
which is the family name for the Maples. This is followed by a 
number which indicates the page upon which a further description 
of the family may be found. At this point it is advisable to check 
one’s self. This can be done by carefully studying the descriptive 
matter of the family indicated in order to find out if the descrip- 
tion corresponds to the specimen under consideration. If the de- 
scription does not correspond it is advisable to go back to the “Key 
to the Families” and attempt to find the mistake. If the description 
does correspond it is reasonable to think that the “Key to the Fami- 
lies” was used correctly. If you feel certain that this is the correct 
family you should go to the “Key to the Genera,” or to the “Key 
to the Species.” No “Key to the Genera,” is given under this family 
because it contains only one genus. Under the ‘Key to the Genera” 
and the “Key to the Species” the same method of procedure should 
be followed that was used under the “Key to the Families.” On ac- 
count of the wide variation between the distinguishing characteris- 
tics which are present in summer from those which are present in 
winter, it has sometimes been found necessary to make two keys, 
one a summer key and the other a winter key. Two such keys are 
found under the Maple family. If the material at hand happens to 
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be a spray of leaves of the Sugar Maple, the summer key should be 
used, and if it happens to be a branchlet with buds, the winter key 
should be used. 

Since the family key which was used to this point was based pri- 
marily upon summer characteristics, the winter key will now be used 
in order to familiarize you with the slight variations which are found 
between the two keys. Under “Winter Key to the Species,” page 197 
we start with 1. Under 1 we have the choice between “Buds stalked 
with few exposed scales” and “Buds sessile or nearly so with 6 or 
more exposed scales.” We select the latter, which is followed by 4. 
Under 4 we have the choice between “Buds with 8-16 exposed scales, 
brown, acute, non-collateral; leaf-scars nearly encircle stem” and 
“Buds with 6-8 exposed scales red or green, obtuse.” We select the 
former which is followed by Sugar Maple (Acer saccharum), page 
200. On this page a full description of the sugar Maple is found ac- 
companied by a sketch on the opposite page of the principal charac- 
teristics. If the descriptive material and the sketches show that this 
is the tree under consideration, one may feel satisfied that the key 
has been used properly. If the description does not correspond it is 
advisable to go back to the beginning of the key, follow the same pro- 
cedure indicated above but eliminating the mistake which must have 
been made. The same method of identification or procedure should 
be used for every other tree. In a short time one will be familiar 
enough with the use of the key to identify any tree, and will do so 
with considerable accuracy. 

If you cannot identify the specimen at hand with the aid of the 
keys, description, and plates, there are still other means which you 
may use. It may be possible that an institution or a private person 
in your part of the State possesses an herbarium in which may be 
found a similar specimen properly labeled. If you can get access to 
such an herbarium and find that your specimen and the one in the 
herbarium are alike, and that the herbarium specimen was labeled 
by a reliable person, it is reasonable to assume that you have identi- 
fied your specimen correctly. It may also be possible that some one 
connected with some local educational institution will be able to as- 
sist you in identifying the material. All material sent to the Penn- 
sylvania Department of Forests and Waters, Harrisburg, Pa., or 
to the Dendrological Department of the Pennsylvania State Forest 
School, Mont Alto, Pa., will be identified free of charge. Persons 
sending material should always aim to send plenty of it. If flowers, 
leaves, fruits, and bark are obtainable they should all be sent. The 
wider the range of material the easier and the more accurate the 
identification will be. 
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Those who desire to collect and preserve material should proceed 
in the same manner as one would in making general botanical col- 
lections. ‘The dried material may be secured on strong mounting - 
paper. The writer has found the “Riker Specimen Mounts” very 
satisfactory for preserving and displaying the different parts of 
trees. Different sizes are obtainable, which allows one to select 
them in proportion to the size of the material to be preserved. 
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GENERAL KEY TO THE FAMILIES 


Leaves narrow, needle-like, awl-like, or scale-like, usually persistent except in the 


SOMUST MILI © 2 aetna wie tc crete gales RUB averacor Sarenh ssc eteretovetete cist svate sys cremate ole alent hile Pinaceae 
Leaves broad, flat, rarely five times as long as wide, usually deciduous, ...... Ene 
Leaves opposite or whorled, i. c., two or three occur at a node, ........----.06 3 
heayessalternate;) i. e:, Only ~One. occurs, at’ a) DOME, 2). etocl. «nse sein sis eisiatsuisigiestecle 10 
Leaves, or at least most of them, three at a node, ..........+.6 oteesvines Bignoniaceae 
Leaves always two at a node, .......... Wea t ee esse nie ate sata Bee nae S/N ta STEN gree 4 
LO RES) Hn O ar ane a er reionaal ORE Gt OM TTOL OAS SE CrEID CCIE ROOT RAC OCC E Sta: mine ena otrnto Sos) 
TRAVON = COMPOUNGS pweiuis cis sls efersyeievs [01a ATOSO ANG 00 DHOT HOO Ooi S OOOO MBCD OR OUO.GIS NCO 200 8 
Meaveseepalmatel ys LOWE se o's 214 wis coals elele yteroler orders aie alete WS diese eters Matias Mee Aceraceae 
Teaver Not: lObCd 2H iis due ciee Reiclys Hae wees HISId DRO OtYOO GD OOO D OCOD OD TOtrRosnD a sas COUR 6 
BPS EUV SiS OTM L U Oates eZee ar clstare veer ohacsce cated sows oc os aslesfeteic coh ¥verayrosoagouevelavey et ts Viburnum in Caprifoliaceae 
TET RE) NSRP ER. eons She gdih Mma HOD ats BUDD Mea padoD SOR OOD OSD OOO EMOOK Oni KOO pi urea Ie ud 


Leaves 3-6 inches long with curving parallel veins; bases of leaf stalks enlarged, 


MENROMN CANS CONTE a aioe 5 eis ee eine 4 a's eV eons ececte Sis One rs pide Recah sere ..Cornus in Cornaceae 
Leaves 4-8 inches long without curving parallel veins; bases of leaf stalks do not en- 
circle twigs, ...... VOSA Sias oh anew hie ee Oe Pet ee ....Chionanthus in Oleaceae 
DICAVEHR SE DOIUIATOLY COMPOUND. os c.0 Gigs eo.s6 8 s.r Wiale vislese Biel waaie aces 0 ci reteiest reais Sapindaceae 
SUV ER  PIRaLT POLY maPOSENINOUEING, | eye sata, g "slays (aileyere e eiovece vidio Ora’s\6 ale: nletole in aie-sfalaisiaiers geatcte.f Ruetarearepeets 9 
Leaflets usually 5-11, finely toothed or entire margined, ........ Fraxinus in Oleaceae 


Leaflets usually 8, sometimes 5-lobed or coarsely serrate, ..Acer Negundo in Aceraceae 


Bre erie CSRS ENT IED LG peter teave state tap Pash ata (atc rt cue otstsin hilo: ve! state logetetis Lal oh ava reve 2 eels a rakebal ete le tanwecetaasietattcree viele alae 11 
CMOS MCORMIOTLIN CL: « 5) siels sets tetova ators (olsvare iva, are ete dilaiclelereigiecare suede tera ee aedlehere aipial wie caraicey Shots eiatee es 40 
TU ORRDOUSISLCN ES elt as clots ofntottendis. <span nico lets x aus ia ele eine ct pale a's Siale)'s/niSie lesb Pa nina | sane 9 alo ees 12 
MACHM CRM MECIOMOUS 10 crarererstuceis oc tche tal clel Pa, ola thvaveta totals cave Nghe telee inte iandi efa'e(alstevnvelavelera yeahs. auerelnce revel wie/alel’s 14 
TMAVCR IDL. Atined GW spiny, COCthy, stat ont ttels «velit ct lowlgw dltaelaisls cing bs isroetes 13 
Leaves armed with spiny teeth, ...........ccccseceeceees Ilex opaca in Aquifoliaceae 


Small trees; leaves stout, white silky beneath, not taper pointed, flowers soli- 


ET Ae oa is Aenea CaSO RO OOM OER OOM Rey Seer ear ae Magnolia virginiana in Magnoliaceae 
Shrubs; leaves leathery, yellowish-green to scurfy beneath, often taper pointed; 
BOWELS eI NEICIUSLCTS: fost) oleiclniuls oleialeieicvelsis} eiets‘e's Rhododendron and Kalmia in Ericaceae 
neavesa.with entire: AMAZING, ©. a uidele cs olcn ence <s 00 votes cle Mae laicrone ati atetoie wtelwiatale Exc aiacsicbels vant 15 
Leaves with toothed, lobed, or incised margins, .........ccsevcnecrterscencsscceeens 23 
Leaves broadly heart-shaped; flowers reddish-purple, shaped like pea blossoms; fruit 
ESCA LIK SRG) Fea) atecg stp alles eis iets ob e-ea's, el Bi se iv vi f-allelw o.<\n) eras Cercis in Leguminosae 
Leayes not broadly heart-shaped; flowers not shaped like pea blossoms; fruit not 
SPR DCH LLC IOC anaes dois tarctete alctele eietaletete ets /eterela:a. sisters, si/s's’s'o, els \elolcisie(e a\etels ela\aletaicVerae easel si 16 
Stout axillary spines present+ fruit 3-5 inches in diameter, ..Maclura in Urticaceae 
Stout axillary spines absent; frutt smaller, ......cccccncscccssenvevcvenesnesaceeses 17 
Leaves decidedly aromatic, often somewhat lobed, twigs spicy-aromatic, mucilagin- 
GME 1 SCHR WIC ae ta itn cis Bitte cal sini nie oisal de ict = detayal ets iaselei's » ieielns, s fe leie dislambeiarele fas Lauraceae 
Leaves not aromatic or lobed; twigs not spicy-aromatic, nor mucilaginous, ...... 18 


Leaves 2-6 inches long; flowers small except pistillate of Diospyros, not soli- 
LED ESV epee a ats arena aetel seid aldiafe: ctoradel a velsiel ova ioteld ick. stale: sieiee slpiosesaluleke\ale\n/Aieheidieleliviiess|s.0.0 «/a-.aiaje 0.06 19 
Leaves more than 6 inches long; flowers large and Solitary, ......sceeseseeeeevaee 22 


Leaves a ray linear-lanceolate to oblong; pith star-shaped; fruit an acorn, 
Bes easy hareue sete ete isversckretexoisints’o syaa's (G14) 6 Quercus imbricaria and Q. phellos in Fagaceae 


Leaves oval-ovate or ouoraie. not bristle-tipped; pith not star-shaped; fruit a drupe 
OLA ADETBYs cecdths titolo ace Me CREAT nitine nieic ea elotarerste tele aed pee e ete e eee ees 20 
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32, 
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Leaves thin, clustered at tip of twigs, with prominent curved parallel veins; small 
trees; twigs greenish streaked with white, ....Cornus alternifolia in Cornaceae 
Leaves thick, not clustered at the tip of twigs; veins not parallel; medium sized 
trees;) wigs not greenish es nas ois Here 4d bis es nina eons omen orn iinet fala ote eae seer 21 


Leaves 4-6 inches long; leaf petioles with one fibro-vascular bundle; fruit a globular 


berry;, djs inehestAnie.diameter,. wali .hy.liaerstlt cctenlele aelereienewtaherclake tl tetag eos Ebenaceae 
Leaves 2-5 inches long; leaf petioles with 3 fibro-vascular bundles; fruit a purple 
ovoid drupe ~ of an inch long, ......- a OTe ao kn ric aac, Nyssa in Cornaceae 


Stipules and stipule-scars encircle twigs; flowers greenish-white or yellowish; fruit 


cone-like; twigs often aromatic and: bitter; (\.sjc0:. sty. 4 eine ees ce oem Magnoliaceae 
Stipules absent; flowers reddish-purple, ill-smelling; fruit banana-like, edible; twigs 

noteraromatic. ox) bitter, ...<f2. sc ecleeet. es Misr oe: Sotocecieletel stot oiehvaraa cleats Pelecateie ote Anonaceae 
Leafomargins = gsually, lobed “orincise day tee set ort arteyaroie elas orate terenaiole celta eretere iene 24 
hheaf “margins; usually stoothediy <7. oocosratesscnlsin sisterais setavsieveie sa wieidopvole ela tenelacemiieriaa teem tale a tees 29 
TCAVES* BUOT-SHADCE (4 sig aie seg Sse eee ie Bie ties ee Liquidambar in Hamamelidaceae 
Heavessnoti staxr-shapedy sas disrece 2's Sic sd eves wia,wielnoseld obove, oi sheiielol oacaieior ey te ak Wiebstote eee etcetera eet 25 
Deaves: silvery. emedthy v2.1. ices cteweteince muss suetivers ievenstacuereneaie Populus alba in Salicaceae 
Leavesvhot silvery: homea tis, Foc. cacco hess heise vsnere ote ain cevate alo wets yo avenge wh coalaral lode peiste & patella aaa ae 26 
Leaves rough on upper surface, with milky juice, ................ Morus in Urticaceae 
Leaves not rough on upper surface, without milky juice, ............. esses eeeeene 27 


Leaves decidedly aromatic, lobed or entire; twigs spicy-aromatic, mucilaginous, 
en aie FPoiapste ai@heratorn tole a svbtar oveyatere) x] syaickevalel eunzequels leconels aychatss one aie sletalele Smlals Jaca te euae UE LCOS 


Leaves palmately veined; base of leaf shallow; leaf lcbes irregularly toothed, 
AS aiclesord oa lgiss oaks’ stpatete als Toe 'd a cevanal eis intaie diet alte bicis whe Pele beoeets nereriaioieitan meade bemerel Satter s Platanaceae 
Leaves pinnately veined; base of leaf petioles not shallow; leaf lobes rounded or 
bristle-pointed, intervening spaces deep or shallow, ....Most species in Fagaceae 


Leaves: withyan oblique} Dase; © 15s acccce i ieveleie orare le oie aietssere valde sie ial’e(eivierayeieerahetepetete Makeasee 30 
Leaves not siwithyanT Oplique sDasew wcresrere « cislelercic clara sislere/e icv ate aleve, hala tave aah ete Seerae nara 32 


Leaves ovate or ovate-oblong; rough on upper surface, Ulmus and Celtis in Urticaceae 
Leaves rounded, heart-shaped, or obovate; smooth on upper surface, ............++ 31 


Leaves straight-veined with wavy margins, flowers in late aytumn; fruit without 


WOU GE SL) oi dish Sci s Beis aapeicksta, atetehtnvsliavevaisIme ears iallace dspace ahartuere Hamamelis in Hamamelidaceae 
Leaves not straight-veined, deeply and sharply toothed; flowers appear in summer; 

PEWIC Fwithny DLAC ins Sieietevate. ctor are etclare exe ots cleveratersrs era tole nlcvere cists TOMY aietet eeatnavare Tiliaceae 
Leaves: dentate? or coarsely.’ tootheds Waist. .:ctieis ne a ae roteleleriele-cla-«aleieakl cletcte le steel oferare ate aPe 33 
Leaves not dentate nor coarsely toothed, ...........scescscevccssvveevccres Ed retentive 84 
Leaves with laterally flattened petioles, .......... Populus grandidentata in Salicaceae 
Leaves not with laterally flattened petioles, .............. Few species in Fagaceae 
OT GAYA Oe ayes. wh ahevel RTs isl eave! paNaeo armbacghe evaelenel uate tale, wtatelaMarelate sre lahechuteRelen scatiatiohs: ckeicicectetarerrs Fels 85 
PUG ToS iy Fae ache clAicte sus es cise ayc.g aldiovarein’n.eio’ace, waters alan esctateleterobas cre trav nia stn aie niente Raaay iaietmer 37 
Leaves decidedly sour; flowers and fruit produced in racemes, resembling the lily of 

RNG E VaLLOV« tase atcleteleiatsceteierete iolelswsiovole]a eataelarsseiais Clateneletneteieietelsis Oxydendrum in Ericaceae 
Leaves not sour; flowers and fruit not produced in racemes, ...........-eeeeeeeeee 36 


Fruit 1-seeded, nut or samara, subtended by bracts; seeds without tuft of hairs at 


apex;)(Howers* monoecious, calyx. present, eis 's. cis Wel coca oc aie miclele sere amare Betulaceae 
Fruit a small capsule inclosing numerous seeds; seeds with tuft of hairs at apex; 
flowers  dioccions?:caly Sr Absent iricins <2 cic ner es cloieinle sa wteretalte baleiaiaterenes *...Salicaceae 
Thorns or ‘spine-like® spurs) present, sc .04 Saisie oo ave aisle aie he! ale /e eis a, nhelsts0brty oie aeiniein seal ailerst afb eke 
Bcincyereisquteyarers Meo Prunus americana, Pyrus coronaria, and Crataegus sp. in Rosaceae 
Thorns or spine-like spurs not present, ...........eese0e0e he aiciewhoWavasats ia ovate sl atabotetecs ints 38 
Hruit withta Fsin lev stones Wists cake ce Wiaiolala’ njwatuteverdls tel sla araveraletnrgie tajottiotsets Prunus in Rosaceae 
Fruit several seeded, ...... RLS SR a selere Mm eMtte aranar natn: Siatts Se a Sie ATM ote alot hen systurerete 39 


Leaves heart-shaped or rounded at base, 3-4 inches long; flowers in loose racemes, 
MONS AR ATO Anb.c0 “Said aioe 01s Srelesaieatt wale dlalsterselelsieleielews,siotele. qe ATUCLAMOHICr ene atOsaceae 
Leaves wedge-shaped or rounded at. the base, 4-5 inches long; flowers solitary or in 
one to few flowered axillary clusters, ........- .+..-Llex monticola in Aquifoliaceae 
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SO MOM VCR WItia CRETE HIMARE INS i itate crore a veore tc laicsetetaeoc iro eae radera che le e-tvawie Ala sasdvevepsasareceersinetoleee 41 
BOP eMeny CS wath stOOthOGM MALE INS) qarcaclros oa ctr Wasmateteeats Gietn one Te aula eee DECALS Ooialess 44 
SUE CAVES CVEMAPIDNALE, vetsiecscrstaciesavdcers resieve o Gleditsia and Gymnocladus in Loguminosae 183 
CONG? SSNS Cet Fy MTA) Rad ecto Yh SOL OGr Coke LORICECEC Ses Carn Cen RCC RCT gs Oe Ce Aron SRS OPI 42 
42. Leaflets ccmall,. elliptic: twigs thorny, ..<cqecs.ssaccecnsoecss Robinia in Leuminosae 187 
APLC ON ELS lAlaeMmOVAUCG NELIVIE'S be COLIN se cro cick ntcleeieis cose ere sienevece Sreieie oiieeeicre Sie alas pravakeleverclevs 43 
So canetsini-ol, not toothed at. pase, “without slands buts sentaacseec eee oe pases enna as 
SeGary ss or TaOPT ACC LSC eee Rhus Vernix and R, copallina in Anacardiaceae 189 
43. Leaflets 11-41, sometimes with 2-4 blunt teeth at base which have glands on lower 
PUSS Aes Rew POI OL: BACHE COOL & Yoreicsc hare ne.ersicietlelh ale lsiccre classe wis eae bya Simaiubaceae 193 
44, Twigs and leaves prickly; leaves twice or thrice compound, ............... Araliaceae 205 
44. Twigs and leaves not prickly; leaves once compound, ............. 00. eee eee eee eeees 45 
45. Large trees; staminate flowers in aments; fruit a nut, ................ Juglandaceae 106 
45. Small trees; staminate flowers not in aments; fruit red and fleshy, ............... 46 
46. Leaflets 13-15; sap not milky; branches heavy-tipped, ..Pyrus americana in Rosaceae 179 
46, Leaflets 11-31; sap milky; branches heavy-tipped, ..........0cesccccencccnceseercens 
BURRS: Hots ote ten Seat dice Sepeile sesh reg sae Totes Rhus Vernix and R, copallina in Anacardiaceae 189 
TABULATION OF TREE GENERA AND TREE SPECIES 
Species 
| 
| | Pennsylvania 
| | 
sj ——_——_—_—-—___—_ 
Families, Genera, ete. | = | 
aia | 3 
4 | S 
| © = 
Se ee ee E 
o 5 | 3 =) 
| | 
Gymnospermace, | 
Fam. I. Pinaceae. | 
Gen. 1. Pinus, 70 34 | 6 1 
.Gen. 2. Larix, 10 3 1 if 
Gen. 3. Picea, 19 | 8 | 2 2 
Gen. 4. Abies, 25 10. Dae io Jee 2 
Gen. 5. Tsuga, 8 4 | pie Tee [eee 
(Fel mo ORAMACCY PALIN; ) tase ena eae eee ae] 6 8 | Ley Ee Ae 
Genre whe DOUV As ye nos so 5c eee 2 4 | Vi ae ee 1 
Gel neo OMIperuss, 222 52-- = ta ee 40 | 16 | 2 IAS oe 
Angiospermae. 
Fam. II. Salicaceae. | 
(erie ORS) x Nap eet hae agen, Sse ne eI le 176 te! LOO 4 (15)* 3 
Gén10,-Populus, . 2... .2.--<2 Sia SoS a a ete ee ae | 2 19 4 4 
Fam. III. Juglandaceae. | | 
res Rs inks Pees a ee A a ee eee | 15 5 2 t 
Genel Pe Oarvids sane aes ee See Sense ee 15 15 | 5 @) 1 
Fam. IV. Betulaceae. | | 
Genel te OOT Vis Mabe een en oe k so eek 7 3 a(t) xg ee 
Gén: 14. Ostrya, ...- 4 2 Per ene ee 
Gen. 15. Oarpinus, -- 12 | a 1 Bae 
Gen. 16. Betula, 25 | 15 | 5 | 1 
Gen. 17. Alnus, 25 10 | OE lose see 
Fam. V. Fagaceae. | 
FERS Oy GURY iv have ies BOT, SI ae eee yc a ee | 5 1 1 1 
Gen. 19. Castanea, : | 5 | 3 | 2UPe eS ieee ee 
Gene 20a QUETCUS, 0 -22—.cen=--2=— | 800 | 55 WSS eee ees 
Fam. VI. Urticaceae. 
Gen, 21.. Ulmus, 15 6 2 1 
Gen. 22. Celtis, ------ 60 9 | ee geo 
Gen. 23. Maclura, 1 A ate 1 
Gen. 24. Morus, 10 3 1 1 
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TABULATION OF TREE GENERA AND TREE SPECIES—Continued 


— — 


Species 
ts 2 A 
Pennsylvania 
Fae SP pravaaKer te 
Families, Genera, ete, a il | 
vo | 
I | 3 
7 Sabie 
tg) Ss cS 
oe ee ree tt? 
(e) Gs] a 
Ee Zea PA | 4 
Fam. VII. Magnoliaceae. 
Gen SS sMaedollas” ~~ 2.2 -t eo ee ee 25 8 2 ee eM bP 7 BE 
Gen ee inlodenagroiyy cst ee eee ee ee ity a ee a eee 
Fam. VIII. Anonaceae. 
Geni 27, Asiminay sic cs ee Bh EE eee 8) 8 1 34 Be 
Fam. IX. Lauraceae. 
et Gent 28) -Sassa tr asses 5 eos 3 eas eee ee Ae 2 a pe en ener 
Fam. X. Hamamelidaceae. 
Gensr20, Hramameliss) ie eee oe ee | 3 1 aL PS ae eee 
Gen. 30: SBiquidam bars ek ee ee eee 3 1 it 2 
Fam. XI. Platanaceae. } | 
Gens.81.)s Plata Sos 2 ee ee ee ee 7 3 1 1 
Fam. XII. Rosaceae. | 
Gen t3825 SPyrusy teers So SEES A ee eee 40 | 10 pC: 0 YS eee ee 
Gen. 33. Amelanchier, 30 | 23 TAS) cee 
Gen. 34. Crataegus, 700 60 2-(14) 4). 
Gen. 35. Prunus, ----__-- i Fag Ly ay SY Moe <P ae © 90 43 4 (10) 3 
Fam. XIII. Leguminosac. | 
Gen. 36. Gymnocladus, 2 1 1 ee 
Gens Si, CCrcisy 4 ace ts a Rees ee eee 7 3 pS tee ee 
Gen. 38. Gleditsia, 11 3 Lohse 
Gen. 39. Robinia, ial 7 2 > Seles 
Fam. XIV. Simarubaceace. ; 
Genre vAillan thils ies ne ake eee eS aren ere eee ui ols ee rf 
Fam. XV. Anacardiaceae. | 
Gen. vals IRs eat 2 ee te See ee 120) | 16 SEAS) one eeeeenes 
Fam. XVI. Aquifoliaceae. | 
Geni rad lex, a See eS So ee ae ke ny tare eee 275 22: | 21 (3) ieee 
Fam. XVII. Aceraceae. 
Gen i439 ACen Se 8 eae so ee 70 | 13 | 6 2 
Fam. XVIII. Sapindaceae. 
Gen. v44 SACS CultSy: oso ta en te ee ee ee a te 15 wet 2 il 
Fam. XIX. Tiliaceae. / 
Gen: 455, Tilia; voc =ne eee See en PAE Se | 20 8 VOM Ty en EARS 
Fam. XX. Araliaceae. | 
Genie 46 Ara lia, Wes Pang Pee eo ee ee 30 15 | PS): seetel se 
Fam. XXI. Cornaceae. 
Genk 472 COrnus' (es sateen see ae 22 40 16 | 2 (Cyne eee 
Genv tS NYseas ated 2:2 Sea eo ee ek oe ee | et 5 Lmao ees 
Fam. XXII. Ericaceae. | 
Gen. 407 Rhododendron, 2232 2. 250 ee ako ee ee ee | 100 10 1 At See 
Gen. 60. Kalmia, _-.--._--- 6 6 (2) wae eee 
Gen. 51. Oxydendrum, | 1 cA iets rd bts ae (a 
Fam. XXIII. Ebenaceae. | | 
Gent p22 DIOSPYT OSS a2-- 2 aes eee sea eee ne a eet 166 2 eens 32 
Fam. XXIV. Oleaceae. 
Geng baentra xing wy see Caen eee eee ae nee 40 16 | 3) (2)! Ue ees 
Genes54s (Chionant hus iy 5-0 ee eee 2 Lethe. 1. rte coe 
Fam. XXV. Bignoniaceae. | | | | 
Gen. 65.) Catalpa ss. 2-52 = on ene ee fe 2 =e | 2 
Fam. XXVI. Caprifoliaceae. | | | | 
Gen. S567 VADURDU I eee a eee een eee eee | 100 | 20, CS) Mb oe Sas 
| 
Dobe; oie) An M1 CEU Ceateae ee meee | 2,819 661 118 (76)*| a9 
! | 


1 


*The numbers given in parenthesis refer to species native to Pennsylvania 
and rarely mentioned in this publication. 


but not described — 
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THE PINE FAMILY—PINACEAE 


There is general agreement that the Pine and Yew families com- 
prise the two divergent branches of the conifers which differ from 
each other in morphological characters and geographical distribu- 
tion. The conifers comprise 34 genera and about 300 species, of 
which number 8 genera with 71 species belong to the Yew family 
(Taxaceae) and 26 genera with 226 species to the Pine family 
(Pinaceae). The representatives of these two families are found 
mainly in temperate regions, both northern where the genus Pinus 
predominates, and southern where the genus Podocarpus predomi- 
nates. The geographical distribution of these two families is pecu- 
liar since the genera of the northern temperate region are not found 
in the southern aud those of the southern are not found in the 
northern, excepting the two genera (Heyderia and Podocarpus) 
both of which cross the tropics. Geological records together with 
the simplicity of floral structure show us that the members of the 
Pine family are amongst the oldest living representatives of the 
ancient arborescent type of vegetation. Morphological evidence 
seems to point to the belief that the Yew family contains represen- 
tatives of the most primitive form of conifers and that the genus 
Pinus in the Pine family contains the most highly specialized forms. 
The sole representative in Pennsylvania of the family Taxaceae is 
the American Yew or Ground Hemlock (Taxus canadensis, Marsh). 
It is a small evergreen shrub seldom exceeding 5 feet in height. 

The Pine family is of especial economic value on account of the 
many commercial products which are obtained from it and the wide 
range of silvicultural characteristics which its members possess. The 
annual wood production of the members of this family in the United 
States far surpasses that of the members of any other family. The 
woods differs markedly from that of the broad-leaved trees in its 
greater uniformity, smaller porosity, and less conspicuous medullary 
rays. Some members of this family yield large quantities of resin, 
tar, turpentine, and pitch. The fruit of some trees is often of con- 
siderable importance as food, and the bark of many is used in the 
process of tanning. 

The members of the Pine family have awl-shaped, scale-shaped, 
or needle-shaped entire leaves, which are usually persistent. The 
American Larch is the only coniferous tree native to Pennsylvania 
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which is without foliage in winter. The subjoined key gives the 
characteristics of the genera commonly found in Pennsylvania: 


KEY TO THE GHNERA 
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L hrultgabdrye Cone swiths wileed Seeds) siya das menirds nye ot amyi oa eye ee nerromIe ore omer 2 
1. Fruit a fleshy, round, dark-colored berry with bony seeds, .........-.eseeee Juniperus 93 

2, Leaves linear to needle-shaped, not closely overlapping; cone-scales numerous; buds 

SCaliyg ! lobe jasc reoucta,sis Avnjarveyers octane tela Mhalatece oleae areiw Me biatelortate Pe elcthake Gee ae eens 3 

2. Leaves scale-like, closely overlapping, cone-scales few; buds not SORT Se a. staal ais 01h.4. 7 

3. Leaves in bundles of two or more, except on young seedlings and on terminal twigs 

EE LAN Merce Ginne Ths ald 9) ao. et acae NR wi aheiera Cie sieig/ aie SUTAES We etnie oko, eerste ni niecare aadia Wise ini et ciaate tet 4 

SMP LCH Ves S SOLLEARY. AGS Ss srlgheleeietete's. Ag Siok hase’d Cinjale: sete hee sc eldta SG eye ate’s dae Sit aeb Te shin as elton ets 5 
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4, Leaves deciduous, more than 5 in each cluster, ..........0.-cccecss censor ccccace Larix 83 
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6, Leaves with leaf-like stalks, about 2/5 of an inch long; twigs rough; cones small 
Withr persistent tiscales, Fiyg5 Wy ad. bic sine side blaicicid'd seine eed e's wiels Rite glee vee Maier Tsuga 89 

6, Leaves without leaf-stalks, usually 4/5 of an inch or more in length; twigs smooth; 
cones Mlarge swith’ “CeCIAUOUSFHSCALES, | die cn'cs © cisco Deletololatec etmateleiaielstatel chet aiclaveretelciat Abies 90 


7, Leaves less than 1/8 of an inch long; twigs rather slender, not prominently flattened; 
cones globular with shield-shaped scales which do not. overlap, ..Chamaecyparis 91 

7. Leaves 1/8 of an inch or more in length; twigs rather prominently flattened; cones 
elongated with 8-12 overlapping scales, ........ccccesesecccccdsecccsesmeces Thuja 92 


THE PINES—PINUS (Tourn.) L. 


The genus Pinus comprises more species than any other group be- 
longing to the Pine family. About 70 species of Pine are known in 
the world, 34 of which are found in North America and 6 in Penn- 
sylvania. Of the 34 species in North America, 13 are found in the 
eastern part and 21 in the western part. Besides the native Pines a 
number of introduced species have been planted extensively for orna- 
mental, and locally for forestry purposes. The commonest introduced 
species are Scotch Pine (Pinus sylvestris, L.) and Austrian Pine 
(Pinus Laricio var. austriaca, Endl.). 

The Pines are adapted to a wide range of climate and soil. Cer- 
tain species may be found bordering streams and lakes or close to 
the ocean front while others are confined to mountain tops where 
they ascend to the timber line. This adaptability makes some of 
them of considerable economic value even though they may produce 
no wood of commercial importance. They can be used for afforest- 
ing mountain slopes where protection forests are to be formed and 
maintained, and to reclaim sand barrens. 

The Pines are generally trees, rarely shrubs, and of considerable 
commercial importance on account of the excellent quality and large 
quantity of major and minor forest products which they yield. Sev- 
eral species of Pine have always been foremost in the estimation of 
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lumbermen and the public since the American forests began to be 
exploited. Until recently more pine lumber was produced annu- 
ally in the United States than all other kinds of lumber combined. 
The lumber-producing pine trees have played a very important role 
in our economic and industrial development. The Pines are dis- 
tinguished commercially into two classes, Soft Pines and Hard 
Pines. In the United States there are 12 kinds of Soft Pine, and 
22 of Hard Pine. The White Pine is the sole eastern representa- 
tive of the Soft Pines, while the Hard Pines have 12 representa- 
tives in the eastern and southern United States. 

The Pines have three kinds of leaves: seed, primary, and secondary 
leaves. The primary leaves soon disappear and are seldom seen ex- 
cept on seedlings. The secondary leaves occur singly or in clusters 
of 2 to 5 and often have a persistent or deciduous sheath surrounding 
them at the base. They are semicircular or triangular in cross-sec- 
tion, depending upon the number which occur in a cluster. The 
flowers usually appear in spring. The staminate are borne at the 
base of the season’s growth in clusters and produce enormous quanti- 
ties of sulphur-like pollen. The pistillate occur near the terminal 
part of the new shoot or laterally along it, solitary or in whorls of 
2-5 or more. Prior to pollination they normally stand erect but 
after this process has been completed they begin to droop. The wind 
is the chief agent of pollination. Fertilization takes place about 13 
months after pollination. The result of these processes is usually 
a cone which matures at the end of the second or sometimes the 
third season. The cones are composed of numerous scales at the 
base of which the seeds are produced in pairs. 


KEY TO THE PINHS 


‘ Page 
1. Leaves 5 in a sheath, slender, with 1-fibro-vascular bundle, ..............+. P. Strobus 76 
1, Leaves.fewer than 5 in a sheath, usually stout, with 2 fibro-vascular bundles, ....2 
OIE DOSE NG ET SUITE YSLIVOC TO ty wea HERRERO MICU OMY TIO PRORTA2 IO Ce SORE ORNIOMIS CCRT CREE OT ACRE NCEP P. rigida 77 
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3. Leaves 5-6 inches long; cones subterminal, scales unarmed, ........-...+00+ P. resinosa 78 


8, Leaves less than 5 inches long; cones lateral, scales armed with spines or prickles, 4 


4, Cones 24-34 inches long, armed with stout spines; leaves very sharp-pointed and 
RUBE? Oa. in pe usm on AAR Gao oC noob BOR EROIDO LT Ea Inns le Ooh Oionie fi ea irae P, pungens 79 
4, Cones 3 inches or less in length, armed with prickles; leaves slender to slightly stiff, 5 


5. Leaves slender, straight, occasionally 3 in a sheath, 4 inches long or less, P. echinata 80 
5. Leaves stout, twisted, 14-34 inches long, ......seeceecrecscccscerecees Ra ohodia tases 6 


6. Twigs smooth, greenish-purple to grayish-brown; cones at right angles to branch, 
Renee RMN rart ie tar atePe bce ove td» pra e WiSId cca talc eSbcn eis aivcalale nllble cts plaiblvla alecole o/b weit vs P. virginiana 81 
6. Twigs rough, dull-grayish yellow; cones pointing backward; bark on upper third of 
trunk reddish; a Huropean species, ....cccerercenctscveseeveecsseeues P. sylvestris 82 
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WHITE PINE 


Pinus Strobus, Linnaeus 


FORM—At prosent seldom oxceoding 8 ft, in diameter and 126 (6, in helght, usually 50-00 ft 
high and 14 to 8 tt, in diamotor, When grown in dense stands (igs, 1 and 11) the (trees are 
tall, straight, free trom lateral branches tor a considerable distunce from the ground, have 
little stem-taper and shallow crowns, When grown In the open (lig, 65, speaimen on lett), Ob 
has much stenetaper, is relatively low, often forked, covered with persistent lateral branches 
almost to the ground which make it attynotive ornamentally but of low Gonmerealal value, 


BARK—On young branchos, thin, smooth, greenish brown; later sealy and darker, On old trees 
thick, dark gray, and divided by long and shallow fissures into broad longitudinal pidges (Bee 
Wig. 65), 


TWIGS—Slonder, flexible, at first hairy, slightly roughened by valsed jeaf-soars, New growth 
at first Nght green and erect, During teat winter Ught brown in color, less eareot Ti postion, 
very resinous tf punctured, 


BUDS—In terminal cluster, ovate-oblong, sharp-pointed, with numerous brown, long pointed 
and overlapping scales, Aploal bud g-4 of an inch tong, Lateral buds about 4} of an inch long, 


LEAVES——-Light greon when young and bluish-green, soft, flexible, 24-5 inohes long when 
mature; persist usually until end of second season, ooour in clusters of five, ave telangular in 
cross-section, contain one fbro-vascular bundle, have finely serrate edges and are surrounded 
at the base by a deciduous sheath, 


FLOWERS—aAppear about May, Staminate flowers clustered at base of new growth of season, 
yellow, oval, about 1/8 of an Inch long, Pistillate flowers are solitary ov in small groups, literal 
along new growth, pinkish-purple, cylindrical, about } of an Inch long, 


FRUIT—A cone maturing in two seasons, 5-10 inches long, drooping, stalked, slightly eurved 
and covered with thin unarmed seales without thickened apex, Seeds are winged, 4 of an ineh 
long, dark brown in color on both sides and mottled with binek spots, 


WOOD—Non-porous; vesinoys, soft, straight-grained, easily worked, Hght brown except sapwood 
which may be almost white, Welghs 24 Ibs, per ouble foot, Mormerty used for a wider range 
of purposes than any other native apectos and adapted tor practioally all Uses exoept where 
strength, Aardiness, flexibility and durability tn contact with soll are required, 


DISTINGUISHING CHARACTERISTIOS—The White Pine ts the only Pine native to easter 
North America having soft, flexible, bluishgreen needles tn clusters of five, The lateral 
branches, usually 8-7 tn a whorl, are arranged in distinet horlwontal layers, ‘he cones ave $40 
inches long, long-stalked, and thelr cone-scales are thin, flat, and woarmed, 


RANGE—Newfoundland to Manitoba on the north, south through northern states to Penny 
sylvania and along the Allegheny Mountains to Georgia, and southwest to Towa, 


DISTRIBUTION IN PENNSYLVANTA--GCommon tay the mountainous portion of the State, 
Originally formed heavy stands especially tn the central and northern parts of the State, Sane» 
times pure but usually mixed with other apecies, Mound sparingly in the southwestern and south 
eastern parts where it is usually Hnvlted to cool ravines and north slopes, Ravely found at present 
in valleys Hike the Cumberland, Lancaster, Chester, lower Lehigh and lower Delaware, A few 
remnants of original White Pine remain tn northwestern Pennsylvanta, 


HABITAT—Preters a fertile, moist, well-drained soll, but will grow well on dry sandy sella 
and gravelly slopes, Common on banks of streams, river flats, in hollows and ravines, but rarely 
found in swamps, Any habitat in its natural range will be faverable to tte development exoept 
swamps and ridges exposed to severe winds, ’ 


IMPORTANCE OF THE SPECIES—White Pino is one of the most inaportant thuber troos of 
the United States, It is native to America but was tntroduced tnto Noaghud by Lord Wey 
mouth in 1705 and shortly afterwards into Germany where it Is no longer regarded an exotle 
tree but a naturallzed member of the German forest, White Pine oan be reeommended tor 
forestry purposes, because it mey be successfully regenerated natumlhy and planted with an 
assurance that ft will grow well, More than 21,800,000 White Pine trees have been planted on 
the State forests of Pennsylvania, Most of them are growling well and promise a big yleld of vab 
uable wood, It adapts itself to a great variety of soll conditions, is a rapid grower, is very at 
tractive ornamentally, and will thrive in pure or mined stands; but the latter are best on aoe 
count of less danger trom disease, better natural pruning, and eartion fnanolal returas tron 
thinnings. Nursery beds of seedling White Pines are shown In Wg, 18, and development of 
seedlings and plantations in Ng. I4 and Migs, 16-20, 
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PLATE. XII. WHITE PINE 


I, Tianeh with needles and terminal cluster of buds, x 4. 

2, A cluster of five needles, x 4 

i, Mp of eedle with sharply 

fo drnneh with staminnte towers, x 4, 

5 Draneh woth (an) pistillate flowers on new growth (b) one-year old 

growth, » 4, 

GO Dinneh with an open and elosed cone, 

7, Lower side of nm cone senle, x 4 

h. Upper side of mn cone 

A winged seed, x $, 

O A seed, natural size, 
Mootle {seed with embryo, natural size, 
\ j 
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serrate margin, enlarged, 
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cone on last season's 


xeale with two winged seeds, x 4. 
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PLATE XII PITCH PINE 
Branch with needles and terminal cluster of buds, x $. 
A cluster of three needles, x 4. 
Tip of a needle with serrate margin and angular cross-section, enlarged. 
Branch with needles and a closed cone, x 3. 
An open cone, x 4. 
Lower side of a cone scale, x }. 
Upper side of a cone scale with two winged seeds, x 4. 
A winged seed, natural size. 
A seed, natural size. 


PITCH PINE 


Pinus rigida, Miller 


FORM—Usually attains a height of 40-50 ft. and a diameter of 1-2 ft. and seldom exceeds 70- 
80 ft. in height and 34 ft. in diameter. Trunk rather tapering except in occasional pure and 
closed stands, Open grown trees have an irregular wide pyramidal crown. Branches numerous, 
irregular, gnarled, often drooping, and covered by small plate-like scales and numerous persistent 
cones. Crown is often so irregular and scraggy in appearance that it becomes picturesque. 


BARK—On young branches green and smooth soon becoming yellowish, later grayish-brown 
and roughened by persistent bases of the bud-scales. On young trunks roughened with red- 
dish-brown scales, with age becoming rougher through deep furrows and flat ridges which 
separate into thin reddish-brown scales. The scales sometimes appear black, whence the name 
Nigger Pine. See Fig. 67. 


TWIGS—Stout, brittle, smooth, brown and very rough on account of persistent elevated and 
decurrent bases upon which the leaf-clusters rested. 


BUDS—Ovate, sharp-pointed, often resinous, 4-3 of an inch long, covered with imbricated, 
loose, brown, and shining scales, 


LEAVES—In sheathed clusters of 3, stout, rigid, duli-pointed, closely and sharply toothed, 
at first light green, later yellowish-green, 24-5 inches long, with stomata on all sides, and con- 
tain 2 fibro-vascular bundles and 38-7 resin-ducts. 


FLOWERS—Appear in April or May. Staminate flowers clustered at base of new growth of 
season, are cylindrical, yellow, 4 of an inch long, and produce an enormous amount of pollen. 
Pistillate flowers are solitary or clustered, lateral on new growth, at first green, later tinged 
with red. 


FRUIT—A cone maturing in 2 seasons, 14-34 inces long, sessile or short-stalked, ovate, 
occurs solitary or whorled, often stands at right angles to the branches, and persists for 10 or 
more years. Cone scales thickened at apex, armed with short rigid recurved prickles. Seeds 
winged, dull or glossy black, sometimes mottled with gray or red dots. 


WOOD—Non-porous; resinous, light, brittle, coarse-grained, rather durable, brownish-red with 
abundant lighter sapwood. Weighs 382 lbs. per cubic foot. Used for railroad ties, charcoal, 
mine props, fuel, sometimes for construction timber and lumber. 


DISTINGUISHING CHARACTERISTICS—The pitch Pine, also known as Jack Pine, Hard Pine, 
Yellow Pine, Torch Pine, Black Pine, and Nigger Pine is the only native Pine of Pennsylvania 
with leaves regularly in sheathed clusters of 8. The Yellow or Short-leaf Pine may occasionally 
have the needies in clusters of 3, but usually 2. Pitch Pine has a very irregular and scraggy 
appearance due to the dead and gnarled branches which are often covered with clusters of 
persistent cones. The bark is thick and irregulary fissured with intervening flat ridges which 
separate into thin reddish-brown sometimes black scales. Trunks are often scarred. Such 
trunks are frequently covered with distinctive dense mats or clusters of leaves and short branches. 


RANGE—New Brunswick to Lake Ontario on the north, south to Virginia and along moun- 
tains to Georgia, and west to western New York, Kentucky and Tennessee. 


DISTRIBUTION IN PENNSYLVANIA—Found in practically all parts of the State, but rare 
and local in the southeastern and southwestern parts. Occurs in excellent pure stands at the base 
of the South Mountains in Franklin county, and in Centre, Huntingdon, and Pike counties. 
Sparse in the rich agricultural sections of the State. In many regions it occurs only as a 
seattered tree mixed with hardwoods. 


HABITAT—Common on dry, burned-over areas, sterile plains, gravelly slopes, rocky cliffs, 
and sometimes found in swamps. In the glaciated area it is common on rocky glacial soil. 


IMPORTANCE OF THE SPECIES—From a commercial point of view Pitch Pine is not so im- 
portant as the White Pine or the Red Pine, but it is gradually growing in importance since 
new uses are found for the wood and prices of other woods are rising, Silviculturally it is 
valuable on account of its adaptability to poor soil and its fire resisting qualities, These 
qualities recommend it for reforesting neglected or fire endangered lands on mountain slopes 
as well as low sandy areas. It may not be the tree ultimately desired upon the area, but 
may act as a shelter during the establishment of a stand of a more valuable species. More 
than 1,800,000 Pitch Pine trees have been planted on the State Forests of Pennsylvania, 
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RED PINE 


Pinus resinosa, Aiton 


FORM—Usually from 50-75 ft. in height with a diameter of 2-3 ft. but reaching a maximum 
height of 140 ft. with a diameter of 44 ft. The largest Red Pine trees in Pennsylvania 
probably stand on a mountain top below Driftwood in Cameron County. In closed stands trunk 
is traight, tall, slightly-tapering, and free from lateral branches for a considerable distance 
from the base, while in open stands the lateral branches extend nearly to the base and the 
trunk is often branched and strongly-tapered. Crown usually broad, irregular, pyramidal, with 
dark green foliage tufted at the ends of the branches. See Figure 63. 


BARK—Reddish-brown, 3-14 inches thick, divided by shallow furrows into broad flat ridges 
which peel off in thin scales. See Figure 66. 


TWIGS—Stout, slightly roughened by persistent bases of bud-scales; at first yellowish-brown, 
later reddish-brown. 


BUDS—Ovoid, pointed, 3-2 of an inch long. Bud-scales brown, thin, loose, and fringed on the 
margin. 


LEAVES—In sheathed clusters of 2, 4-6 inches long dark green, rather slender and flexible, 
sharp, persisting for 3-5. years. 


FLOWERS—Appear in May, Staminate flowers are about 4 of an inch long, occur in dense 
clusters at base of growth of season, have dark purple anthers. Pistillate flowers are sub- 
terminal, 2 to 3 in a whorl, short-stalked, scarlet. 


FRUIT—A cone about 2 inches long, nearly sessile, light brown, ovate-conical when closed 
and somewhat spherical when open, persisting until the following year. Cone-scales chestnut- 
brown with ends slightly thickened and transversely ridged but not armed with spines or 
prickles. 


WOOD—Non-porous; resinous, hard, pale red, with thin light sapwood, and very conspicuous 
medullary rays. Weighs 30 lbs. per cubic foot. Green wood is very heavy and will sink. 
Used for heavy construction, piles, masts, in general for nearly all other purposes for which 
White Pine is used. 


DISTINGUISHING CHARACTERISTICS—The Red Pine, also known as Norway Pine, is es- 
sentially a northern tree and is the only native Pine of Pennsylvania with needles 4-6 inches 
long, sheathed in clusters of 2. Its cones are about 2 inches long, subterminal, and bear scales 
which are not armed with spines or prickles. The needles are borne in tufts at the ends of 
branches. 


RANGE—Distinctly a northern tree occurring from Nova Scotia and Quebec on the north to E 
Pennsylvania on the south, and west to Mlinnesota. 


DISTRIBUTION IN PENNSYLVANIA—F ound only in the northern part of the State. Its 
southern limit in the central part of the State is about at Williamsport. A small stand was 
recently located near Selinsgrove in Snyder county, A single tree of natural origin has been re- 
ported as growing near Charter Oak in Huntingdon county. In the eastern and western parts 
it does not come as far south as in the central part. Found in Bradford, Cameron, Centre, 
Clinton, Lackawanna, Lycoming, Luzerne, McKean, Potter, Snyder, Susquehanna, Tioga, Wayne, 
and Wyoming counties. The York Water Company has planted more than 300,000 Red Pine 
on the watershed about its reservoir, and 1,180,000 have been set out on the State Forests of 
Pennsylvania, 


HABITAT—Usually found on dry gravelly ridges, mountain-tops, and dry sandy plains. Rare 
on flat lands with wet clay soil. 


IMPORTANCE OF THE SPECIES—The Red Pine is a valuable timber tree usually mixed with 
other trees, but occasionally found in dense pure stands in Minnesota. This tree is remarkably 
well adapted to natural seed regeneration since it produces a great quantity of light, large- 
winged seeds which are readily disseminated by the wind, and does not shed all its seeds at the 
same time. It readily adapts itself to variable conditions, is attractive ornamentally, and should 
be regenerated naturally where seed trees are at hand and artifically upon such areas where 
it will thrive. 
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PLATE XIV. RED PINE 


Branch with needles and terminal cluster of buds, x 4. 
A cluster of two needles, x $4. 

Branch with needles and cones, x 34. 

Lower side of an unarmed cone secate, natural size. 
Upper side of a cone seale with two winged sceds, 

A winged seed, natural size, 

A seed, natural size. 

“ A seedling, x 4. 


natural size. 
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PLATE XV. TABLE MOUNTAIN PINE 


. Branch with needles and terminal cluster of buds, x 3. 

A cluster of two stiff, twisted and sharp-pointed needles, x 4. 
New growth of two pistillate flowers x 4. 

Branch with needles and a whorl of three cones, x 3. 

Lower view of a cone scale with a spine, x 3. 

. Upper view of a cone scale with two winged seeds, x }. 

A winged seed, x 4. 

A seed, natural size. 
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TABLE MOUNTAIN PINE 


Pinus pungens, Lambert 


FORM—Usually attains a height of 30-40 ft. with a diameter of 1-2 ft., but when crowded in 
a closed forest stand it may attain a height of 60 ft, with a diameter of 24-3 ft. What was 
probably the largest Table Mountain Pine tree ever recorded in the world grew near Mont Alto, 
Franklin county, Pennsylvania. It was 73 feet high and 23 inches in diameter. Crown in 
closed stands shallow, irregular, narrow, and round-topped. In the open the trunk is short, 
bearing short lateral branches, the upper ones ascending and the lower ones drooping, Often 
the tree is covered with branches to the base of the trunk so that the lower branches lie prostrate 
on the ground. See Fig. 64. 


BARK—Dark reddish-brown, 4-3 of an inch thick, roughened by shallow fissures into irregular 
plates which peel off in thin films. 


TWI1GS—Stout, rather brittle, at first smooth and light orange to purplish, later rather rough 
and dark brown, 


BUDS—Resinous, narrowly elliptical, blunt-pointed, covered with overlapping brown scales. 
Terminal buds about 4-% of an inch long, the lateral shorter. 


LEAVES—In clusters of 2 surrounded by a persistent sheath, 2-4 inches long, light bluish- 
green, stout, very stiff, more or less twisted, very sharp-pointed, tufted at the end of the 
branches, persisting for 2-3 years. 


FLOWERS—Appear in April or May. , Staminate flowers occur in long, loose clusters at the 
base of the growth of the season; have yellow anthers. Pistiliate fiowers appear laterally along 
new growth in whorls of 2 to 5 or 7, and are very short and stout-stalked. 


FRUIT—A cone 3-4 inches long, sessile, oblique at the base, in whorls of 2 to 5 or 7 or even 
more, light brown, short ovoid, persisting for 15 or more years but shedding seeds soon after 
maturity. Cone-scales, especially those near base, much thickened and provided with a strong 
curved spine. A branch 7 years old, 14 inches thick at the thickest end and 34 ft. long bore 
386 cones. Trees 5 years old and 2-3 ft. tall can be found bearing young cones. 


WOOD—Non-porous; resinous, brittle, coarse-grained, pale reddish-brown with light sapwood. 
Weighs 31 lbs. per cubic foot. Used primarily for fuel and charcoal, and occasionally sawed 
into lumber. 


DISTINGUISHING CHARACTERISTICS—The Table Mountain Pine, also known as Prickly 
Cone Pine, and Poverty Pine, can readily be distinguished by its coarse and massive cones armed 
with very stout curved spines. Ihe cones appear usually in whorls of 3, 5, 7 or more and persist 
for many years. The stout, twisted, and very sharp-pointed needles are also characteristic. The 
growth is rather slow and the terminal shoots are stout, stiff, and rough. 


RANGE—From Pennsylvania and New Jersey along the mountains to North Carolina and north- 
ern Georgia. 


DISTRIBUTION IN PENNSYLVANIA—Sparse to abundant upon the mountains in the south- 
central part of the State and extends northeast on the mountains to Schuylkill county. It is 
primarily a southern tree occurring in pure stands on the mountains in Franklin county. Common 
on some mountains in Adams, Berks, Blair, Centre, Clinton, Dauphin, Franklin, Fulton, Hunting- 
don, Mifflin, Perry, Schuylkill, and Union counties. Outposts also occur in Lancaster and York 
counties, 


HABITAT—Commonly found on dry, rocky, and gravelly slopes. Occasionally found at the base 
of the mountains on somewhat moist clayey soil. A few years ago the writer found a con- 
siderable number of Table Mountain Pine trees on an island of the Susquehanna river in southern 
Fennsylvania at an elevation of about 200 feet above sea level. The roots were washed 
continuously by water—by no means a typical habitat for this tree. Another unusual location 
was found by the writer in the centre of the Cumberland Valley on a shale embankment along 
the Kast Branch of the Conococherague Creek, midway between Greencastle and Williamson, in 
Franklin County. 


IMPORTANCE OF THE SPECIES—The lumber of Table Mountain Pine is of little commercial 
importance on account of its small sizé and numerous knots which it contains. It is a very ag- 
gressive tree and is adapted for the regeneration of worn-out fields as well as to protect rocky 
slopes and prominences from erosion. It occasionally reaches a size which will yield lumber. Trees 
20 inches in diameter and with a clear length of 25 feet are not uncommon locally in the 
southern part of the State, 
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YELLOW PINE 


Pinus echinata, Miller 


FORM—Attains height of 80-100 ft., occasionally 120 ft. and diameter of 2-3 ft., occasionally 
4 ft. Crown shallow, wide, pyramidal or rounded. ‘Trunk clean, tall, and slightly tapering. 
Lateral branches relatively light, very brittle, intolerant of shade and consequently drop off 
very early producing the clean, tall, and stately trunk. See Figs. 12 and 55. 


BARK—On young branches at first pale green and smooth, later reddish-brown and scaly. 
On old trees dark brown tinged with cinnamon-red, often 3-1 inch thick, broken by distinct 
fissures into irregular, often rectangular plates which peel off very readily into numerous thin 
filmy scales. See Fig. 68. 


TWI1GS—Stout, brittle, slightly rough, at first often covered with glaucous bloom, later be- 
coming reddish-brown. 


BUDS—Ovoid, dull-pointed, covered with sharp-pointed dark brown scales. 


LEAVES—Usually in clusters of 2, sometimes 3 or even 4, slender, flexible, faintly toothed, 
abruptly pointed, dark bluish-green, 3-4 inches long, surrounded by persistent sheath, and per- 
sisting for 2-5 years. 


FLOWERS—<Appear in April or May. Staminate flowers clustered at base of new growth of 
season, nearly sessile, pale purple. Pistillate flowers are rarely solitary, but usually 2-4 in a 
whorl just below end of new growth, borne on stout erect stems, and pale rose colored. 


FRUIT—A cone maturing in 2 seasons. One year old cones short-stalked, oval, about 1/6-4 
of an inch long. Mature cones short-stalked or sessile, conic when closed and ovoid when open, 
13-2 inches long, often persisting for 2 or more years. Cone-scales have slightly enlarged ends 
terminated by weak or deciduous prickles. Seeds small, triangular, 3/16 of an inch long, 
4 of an inch wide, pale brown mottled with black spots. 


WOOD—Non-porous; resinous, hard, strong with distinct spring and summer wood, yellow- 
ish or dark brown. Weighs 388 lbs. per cubic feet. It furnishes the most desirable of the 
yellow pine lumber of commerce and is largely manufactured into lumber used for general con- 
struction and carpentry. 


DISTINGUISHING CHARACTERISTICS—The Yellow Pine, also known as Short-leaf Pine, 
is rarely found in the northern part of Pennsylvania, which will prevent confusing it with the 
Red Pine native only to the northern part of the State. It can be distinguished from the other 
species of Pine found growing with it in this State by its rather slender, flexible leaves in 
sheathed clusters of 2, sometimes 3 or 4, its conic cones with scales terminated by weak or 
deciduous prickles, its brittle branchlets, and its clean, stately slightly-tapering trunk, the 
bark of which is marked off by deep furrows into irregular or rectangular plates which peel 
off very readily into numerous thin film-like scales. The needles are shorter and slenderer than 
those of the Pitch Pine. 


RANGE—Southeastern New York and northern Pennsylvania to Florida, westward to Illinois, 
Kansas and southeastern Texas. 


DISTRIBUTION IN PENNSYLVANIA—This is essentially a southern species but extends into 
Pennsylvania. It is usually mixed with hardwoods. Large specimens of it are found in the 
George tract (Fig. 12) near Mont Alto, Franklin county. It is also reported on the Cook tract 
in Jefferson and Forest counties, and in Fulton, Juniata, Lancaster, Perry, Lycoming, Mont- 
gomery, and Union counties. The author questions its occurrence in northern Pennsylvania, 


HABITAT—Common on poor, sandy, or clayey soil. It is a tree of the plains and foothills. 
Reaches its optimum development on the uplands and undulating plains west of the Mississippi. 
In the east it is usually mixed with hardwoods, 


IMPORTANCE OF THE SPECIES—Next to the Long-leaf Pine, the Yellow Pine is the most 
important of the Southern Pines. It is destined to play a very important role in future forest 
management in the regions where the conditions of growth are favorable, on account of its 
economic and commercial value. This species, on account of the ease with which it regenerates 
naturally, requires little assistance from the hands of the forester. It can be planted ypon 
favorable situations anywhere in Pennsylvania. 


YELLOW PINE 


scale with two winged seeds, x 4, 
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PLATE XV1. 


Branch with needles and terminal cluster of buds, x 4. 


A cluster of two n 2 ; 
Tip of a needle with finely serrate margin, enlarged. 


4. Branch with needles and an open cone, x 4 


5. Upper side of a cone 
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PLATE XVII. JERSEY OR SCRUB PINE 


1. Branch with needles and terminal cluster of 
muds; x 4. 

2. A cluster of two needles, x 3}. 

3. Tip of a needle with finely serra‘e margin, seeds, x }. 
enlarged. | 7. A winged seed natural size. 


4. Branch with needles and closed cones, x 4. 
5. Lower side of a cone scale, x 3. 
6. Upper side of a cone seale with two winged 
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JERSEY OR SCRUB PINE 


Pinus virginiana, Miller 


FORM—Usually attains a height of 30-40 ft. with a diameter of 18 inches, but reaches larger 
dimensions, especially in Indiana. ‘Trunk usually short since the Jong horizontal or pendulous 
branches cover it almost to the base. Young trees have a pyramidal form while older trees 
develop a rather flat-topped conic form. 


BARK—On the trunk 34-3 of an inch thick, dark reddish-brown, shallowly fissured into small 
flat plates separating into thin film-like scales. Smoother than that of our other native Pines. 
See Fig. 69. 


TWI1GS—Slender, tough, flexible, rather smooth, at first greenish-purple and covered with a 
glaucous bloom, later light grayish-brown. 


BUDS—Ovate, sharp-pointed, 3-} of an inch long, covered with overlapping, sharp-pointed, 
brown scales. 


LEAVES—iIn clusters of 2 with persistent sheath, 14-3 inches long, twisted, bright green, rather 
stout, fragrant, sharply thick-pointed, toothed, divergent above the sheath, and closely dispersed 
on twigs. 


FLOWERS—Appear in April or May. Staminate flowers clustered at base of new growth of 
season, 1/3 of an inch long, oblong, with yellowish-brown anthers. Pistillate flowers appear 
near the middle of the season’s growth and are long-stalked, sub-globose, solitary, or few in a 
whorl, 


FRUIT—A cone, 2-3 inches long, usually sessile, sometimes slightly curved, conical when 
closed and ovoid when open, seldom persisting for more than 3 or 4 years. Cone-scales thin, 
nearly flat, thickened at apex, and terminated with a prickle. Seeds rounded, 1/3 of an inch 
long, 4 of an inch wide, and pale brown. 


WOOD—Non-porous; slightly resinous, light, soft, brittle, pale orange, with very light sap- 
wood. Weighs 33 Ibs. per cubic foot. Used for fuel, and to some ‘extent for railroad ties. 
mine props and lumber. 


DISTINGUISHING CHARACTERISTICS—The Jersey or Scrub Pine can be distinguished by 
its short, twisted, and divergent needles distributed in pairs along the smooth, purple, slender, 
eften curved, and tough branchlets. The cones are small, with thin rather flat scales and provided 
with slender prickles. The divergent and twisted needles closely dispersed on the twigs give 
rather a disheveled appearance to them, and permits one to distinguish this tree at a distance 
since the light of the background is diffused through it so evenly. The bark is smoother than in 
the other native Pines, and upon older specimens decidedly reddish in color. 

RANGE—Southeastern New York and Pennsylvania, south to Georgia and Alabama, west to 
Indiana and Kentucky. 


DISTRIBUTION IN PENNSYLVANIA—Found locally throughout the southern and central part 
of the State. It is primarily a southern tree but extends as far north as Allegheny county in 
the western part, Clinton and Lycoming counties in the central part, and Northampton county 
in the eastern part. In Franklin county it is usually found at the base of the mountains, seldom 
ascending the mountains or extending into the limestone part of the Cumberland Valley. It is, 
however, common on the shale hills, which occur locally throughout the valley, and is numerous 
southwest of Greencastle. Very common in the abandoned fields of central and north central 
Pennsylvania. 


HABITAT—Common on light sandy or poor rocky soil. It is common on some of the sand 
barrens of New Jersey, and on exhausted farm land and cut-over areas, 


IMPORTANCE OF THE SFECIES—It is rarely of much importance as a timber tree on ac- 
count of its small aize. While it is of little commercial importance still it is of considerable 
economic value as a reforester of worn-out and neglected lands. It has reclaimed many abandoned 
fields in Olinton county, On the country cstate of Col. Henry W. Shoemaker near McHlhattan 
in Clinton county occurs the most northern heavy stand of this tree. Some of the trees are 30 
inches in diameter and clear of branches for 45 feet from the ground. For ornamental purposes 
it has been used very little, other trees being preferred, 
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SCOTCH PINE 


Pinus sylvestris, Linnaeus 


FORM—Usually 70 ft. high with a diameter of 13-3 ft. but may attain a height of 120 ft. with 
a diameter of 3-5 ft. In the United States it is usually planted in the open and consequently it 
has a short clean, often branched trunk bearing numerous, more or less drooping lateral 
branches. Trees in closed stands produce straight and clean trunks with little taper and a short 
compact crown. At a distance it resembles the Pitch Pine. 


BARK—On the trunk scaly and pecls off in flakes from the ridges which are separated by 
long shallow fissures. Lower part of the trunk is rough while the upper is rather smooth and 
distinctly reddish in color. Outside bark on the lower trunk is grayish-brown while the inner 
is reddish-brown. 


TWIGS—Fairly stout, brittle, dark yellowish-gray, smooth, not glossy. 
BUDS—Ovate, blunt-pointed, brown, often somewhat resinous. 


LEAVES—In sheathed clusters of 2, 14-34 inches long, bluish-green, or dark green, stout, 
twisted, semi-circular in cross-section and containing 2 fibro-vascular bundles. 


FLOWERS—Appear in April or May. Staminate flowers are clustered on the lower half of this 
season’s growth, ovate, scarcely 2/5 of an inch long. Pistillate flowers appear singly or in 2s 
just below the terminal buds of this season’s growth, are ovoid and short-stalked. 


FRUIT—A cone 14-23 inches long, short-stalked, conic-oblong, solitary or in 2s usually pointing 
backward and grayish or reddish in color. 


WOOD—Non-porous; resinous, light, reddish-brown with thick light yellowish or reddish sap- 
wood. Used for general construction, lumber, railroad ties, hop-poles, grape vine poles and fuel. 


DISTINGUISHING CHARACTERISTICS—The Scotch Pine, a native of Burope, may be dis- 
tinguished from the other Pines of Pennsylvania by the reddish appearance of the upper part 
of the trunk and adjoining branches, the bluish-green leaves 14-34 inches long, and the back- 
ward-pointing cones, which occur near the terminal part of a season’s growth. It has rougher 
twigs than the Jersey or Scrub Pine, shorter needles than the Red Pine, stouter needles than the 
Yellow Pine, and blunter-pointed needles than the Table Mountain Pine. 


RANGE—Not native to America. Abroad it extends over the greater part of Europe and part 
of western Asia. In the United States it can be planted over a large area in the northeastern 
states, the lake states, and some of the prairie states. Planted in practically all parts of Penn- 
sylvania for reforestation and for ornamental purposes. 


HABITAT—Scotch Pine is indifferent to soil requirements, water, heat of summer, and cold 
of winter. It will grow on all classes of soil, even dry, sterile sand. The rate of growth 
depends more on the physical structure than the chemical composition of the soil. It prefers 
deep, well-drained sandy loam, It is very intolerant of shade. 


IMPORTANCE OF THE SPECIES—The Scotch Pine is a very important tree in its native and 
adopted European home. It plays a prominent role in the forest structure of parts of Ger- 
many, such as the sandy plains along the Rhine and the large sandy areas of northern and 
eastern Prussia. A thinned stand of Scotch Pine in Europe is shown in Fig. 29. Wxcellent 
forests of this species can be seen in Germany, but it is not necessary to introduce it into the 
United States extensively for forestry purposes. It grows very rapidly in youth, but later more 
slowly. For a fuller discussion of Scotch Pine consult December, 1917 number of Forest Leaves. 
More than 8,700,000 Scotch Pine seedlings have been planted and distributed by the Penn- 
sylvania Department of Forests and Waters. 
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PLATE XVIII. 


growth, x 4. 
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i, immature cone; m, mature cone, x 4. 
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PLATE XIX. AMERICAN LARCH 


1. Branch with developing leaves and flowers, | 
x 4 


2. Branch with needles (clustered and solitary) 
and fruit, x 3. 

3. A cone scale with 
larged. 

4. A winged seed, 

5. A seed, enlarged. 

6. A seedling, enlarged, 


two winged seeds, 


enlarged. 
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12. 


Terminal portion of a winter branch, natural 
size, 
Section of a winter branch, enlarged. 


9. A winter branch with lateral spurs, x 3. 


A cone of European Larch (Larix decidua), 
xg 


Leaf of European Larch, x #4. 
Cross-section of leaf of HWuropean Larch, en- 
larged, 
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AMERICAN LARCH 
Larix laricina, (Du Roi) Koch 


GENUS DESCRIPTION—The genus Larix comprises about 10 species found in the cooler 
portion of the northern hemisphere and occasionally extends beyond the Arctic Circle. Of the 
10 known species 3 are found in North America, 2 in the western part and 1, a transcontinental 
species. The latter is found in Pennsylvania. The Larches all shed their leaves every fall and 
the following spring put out new ones. This deciduous habit gives the trees an appearance in 
winter of dead conifers. A single foreign species known as the European Larch (Larix decidua 
Mill.), is planted extensively for ornamental purposes, and lately to a limited extent for forestry 
purposes. It is a very rapid grower and will thrive on drier and less fertile soil than our 
native eastern species. It should not be planted pure but mixed with other species. Mixture 
with Norway Spruce, however, is not recommended. 


FORM—A mediumrsized tree usually attaining a heigh of 30-60 ft. with a diameter of 1-24 
ft., but may reach a height of 110 ft. with a diameter of 3 ft. Shrubby towards the northern 
limits of its range. Trunk straight, continuous, and bearing rather straight, slender, and 
slightly ascending branches which form in the open a narrow pyramidal crown. 


BARK—On main trunk rather close but roughened by small, thin, roundish, reddish-brown 
scales, On the smaller branches it is smooth, thin, bluish-gray. See Fig. 70. 


TWIGS—At first covered with a bloom, slender, smooth, becoming dull brown, covered with 
numerous, short, spur-like lateral branches. 


BUDS—Occur at end of spur-like lateral branches and along last season’s growth; small, about 
2/5 of an inch long, globose, smooth, shinning, and dark red in color. 


LEAVES—tLinear, triangular in cross-section, 3-14 inches long, rounded above, keeled below 
and deciduous. They occur either along terminal shoots or clustered in fascicles on short 
spur-like lateral branches, 


LEAF-SCARS—Distinctly decurrent, very small, triangular in outline, and contain a single 
bundle-scar. 


FLOWERS—Appear about May with the leaves. Staminate flowers sessile, sub-globose, yellow, 
and borne on one or two-year-old branches. Pistillate flowers short-stalked, oblong, reddish, 
and borne on lateral branches of previous year. 


FRUIT—An ovoid cone, light brown with blunt apex, 4-} of an inch long, consisting of about 
20 scales which are largest near the middle and smaller towards the base and apex. Seeds 
winged, about 4 of an inch long and mature in one year. 


WO0OD—Non-porous; somewhat resinous, very heavy, hard, strong, very durable in contact with 
the soil; heartwood bright red; sapwood narrow and white. Weighs 39 lbs. per cubic foot. 
Used for fence posts, telegraph poles, railroad ties, and in ship building. 


DISTINGUISHING CHARACTERISTICS—The American Larch, also known as Tamarack, Hack- 
matack, and Black Larch, is the only native deciduous conifer of Pennsylvania. In winter it 
is without leaves and presents the appearance of a dead tree. The leading branches with their 
spur-like lateral branches bearing tufts of linear leaves in summer and small reddish buds in 
winter, are characteristic. It bears little resemblance to any of our native conifers but does 
resemble the Eyropean Larch (Larix decidua Mill.). The latter may be distinguished by its larger 
cones, stouter and yellower twigs, and longer and more abundant leaves. 


RANGE—Newfoundland south to Preston county, West Virginia, west to Minnesota and the 
Rocky Mountains, through British Columbia to Alaska. It is one of only a few forest trees 
whose natural range extends across the continent. 


DISTRIBUTION IN PENNSYLVANIA—Found locally in moist locations in Carbon, Centre, 
Clinton, Crawford, Lackawanna, Lycoming, Mercer, Monroe, Pike, Potter, Susquehanna, Tioga and 
Warren counies. 


HABITAT—Frequents swamps, banks of lakes and rivers, but also thrives on well-drained hill- 
sides, It is one of the most boreal of eastern conifers, extending north beyond the Arctic Circle 
to the limit of tree growth. On account of its wide range it experiences a great range in climate. 
Wach varied habitat seems to stamp the tree with some peculiarity which is evident in its 
form and structure. It requires abundant light throughout life. 


IMPORTANCE OF THE SPECIES—The American Larch is essentially a northern tree but 
grows naturally in parts of Pennsylvania and may be grown artificially in other parts, The 
tree is especially adapted for wet locations and hence may be used where other more valuable 
trees will not grow. Seedlings can be grown in the nursery and transplanted with success, 
but they should not be planted in dry locations. It has a very destructive enemy in a saw fly, 
which has recently destroyed a large number of trees over an extensive territory in the northeast. 
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THE SPRUCES—PICEA, Link 


The Spruces are evergreen trees with stiff, often sharp-pointed 
needles which persist for 7-10 years. All the Spruces found in east- 
ern North America and all but two species found in western North 
America have four-sided needles. The two exceptions have flattened 
needles and bear stomata, commonly known as breathing pores, only 
on the upper surface, while the species with four-sided needles have 
stomata on all sides. The needles are spirally arranged on the 
branches and are not stalked but borne on decurrent projections 
of the bark known as sterigmata. The staminate and pistillate 
flowers occur separate on the same tree, usually on the same branch. 
The staminate, which bear the pollen, are yellow to red in color, 
cylindrical in outline, and open lengthwise. The pistillate, which 
develop into cones, are erect, cylindrical, short-stalked, and pale 
yellow to scarlet in color. The cones mature at the end of one sea- 
son and are always drooping and usually cylindrical to ovate in 
outline. The cones usually fall entire during the first winter or 
sometimes persist for a few years. They consist of numerous per- 
sistent cone-scales which are thin and unarmed, and consequently 
stand in strong contrast with the thick, usually armed, cone-scales 
of the Pines. The cone-scales are largest near the center and de- 
crease in size towards the apex and the base. The fertile scales bear ~ 
two winged seeds under each cone-scale. The seeds are usually light 
and bear a rather large wing, by means of which they are scattered 
over great distances by the wind. 

The trunks of the Spruces are straight, continuous, and taper 
gradually to the top. The lumbermen for a long time looked un- 
favorably upon the Spruces but owing to changed economic condi- 
tions and a more thorough knowledge of their technical value, these 
same trees are now considered among our most important commer- 
cial forest trees. Their wood is now considered amongst the most 
important of the northern hemisphere and especially adapted for 
the manufacture of paper pulp. 

The spruce forests of North America for a long time remained 
practically untouched, but are now being exploited on a gigantic 
seale. The march of forest destruction is very rapid since an enor- 
mous supply is required for the paper pulp industry. In order to 
supply this growing demand and not diminish the available supply 
of spruce wood it is necessary that proper and systematic treatment 
be given to the existing spruce areas, since we cannot hope to im- 
port a supply sufficient to satisfy our demand. 
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This genus Picea comprises about 19 to 20 known species, of which 


number 8 are found in North America, 3 in the eastern part and 5 


in the western part. 
sylvania. 


Two of the eastern species are native to Penn- 
In addition to the two spruces native to Pennsylvania, 


2 introduced species are commonly planted for ornamental purposes, 
viz: the Norway Spruce (Picea Abies (L.) Karst.), and Colorado 
Blue Spruce (Picea Pungens Engelm.). The subjoined key will 
tinguish the Spruces commonly found in Pennsylvania. 


1. 


KBHY TO THE SPECIES 


Cones cylindrical, over 3 inches long; terminal part of lateral branchlets pendulous; 
leaves slender, dark green, glossy, sharp-pointed, .........scceeeseeevees P. Abies 


Cones ovate to oblong, less than 3 inches long; terminal part of lateral branchlets 
not decidedly pendulous; leaves rather stout; often blunt-pointed, 


Leaves dark yellowish-green; cones clongated-ovoid with clear brown, entire-margined 
CSS ume tetra atte sever a stata sta latsalavala oreietaleelslotelate\aleretatalate state eteialeteliv ie feietele clavere,o/ateeetste¥< P. rubra 


Leaves bluish-green; cones short ovoid; often persisting beyond first season; cone-scales 
aull, crayish brown with. jagged margin, i6..5).:cesseieiwsis as.ocis,s soalesines ss P, mariana 
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RED SPRUCE 
Picea rubra, (Du Roi) Dietrich 


FORM—A medium sized tree usually reaching a height of 70-80 ft. with a diameter of 14-2 
ft., but may attain a height of 110 ft. with a diameter of 3 ft. Trunk straight, continuous, 
slightly tapering, bearing long persistent lateral branches which are horizonal in the middle, 
ascending above and drooping below. Crown narrow, conical in form. 


BARK—Up to 4 of an inch in thickness and roughened by irregular, thin, close, reddish- 
brown scales, s 


TWIGS—Rough, slender, light brown to dark brown, covered with pale to black hairs. 


BUDS—Ovoid, sharp-pointed, 3-$ of an inch long, covered by overlapping sharp-pointed reddish- 
brown scales. 


LEAVES—About 4-3 of an inch long, 1/16 of an inch wide, 4 sided, yellowish-green, rounded 
at apex, crowded, and pointing outward in all directions on twig, without real leaf-stalks 
out raised on decurrent projections of bark, known as sterigmata. 


LEAF-SCARS—Small, with a single bundle-scar, borne on decurrent projections of bark. 


FLOWERS—Appear in April or May. Staminate and pistillate flowers occur separate, but 
appear on the same tree. Staminate oval, almost sessile, reddish in color. Pistillate cylindrical, 
3 of an inch long, and consist of rounded thin scales. 


FRUIT—A cone about 14-2 inches long, elongated-ovoid, short-stalked, maturing at the end 
of first season; cone-scales rounded, reddish-brown, with entire margin. 


WOOD—Non-porous, light, soft, not strong, pale in color, tinged with red, with resin pas- 
sages present. Weighs 28 lbs. per cubic foot. Used in the manufacture of paper pulp, sound- 
ing boards for musical instruments, and construction. 


DISTINGUISHED CHARACTERISTICS—The Red Spruce, sometimes known as the Spruce 
Pine, can be distinguished from the Black Spruce by its larger cones, which usually fall 
during the first winter, while those of the latter usually persist for a longer time. The cone- 
scales of the Red Spruce are a clear brown and entire-margined, while those of the Black 
Spruce are grayish-brown and more jagged. The needles of the Red Spruce are dark green to 
yellowish-green, while those of the Black Spruce are bluish-green. It can readily be dis- 
tinguished from the White Spruce and the Colorado Blue Spruce by its hairy twigs, and from 
the Norway Spruce by its much smaller cones and absence of long pendulous branchlets. 


RANGE—Newfoundland to Pennsylvania and south along the Alleghenies to Georgia, west to 
Minnesota. Heavy stands occur upon the high mountains of western North Carolina. 


DISTRIBUTION IN PENNSYLVANIA—Frequents the swamps of Monroe, Pike, Carbon, Wayne, 
Lackawanna, Luzerne, and probably a few other nearby counties. 


HABITAT—Common upon mountain slopes and well drained upland, but also found on moun- 
tain tops and on the margin of swamps and Streams. 


IMPORTANCE OF THE SPECIES—The Red Spruce is one of the most important trees which 
supply the wood used in the maunfacture of paper pulp. Where natural regeneration is pos- 
sible this tree deserves to be developed, especially in places too wet for other species to 
grow. In this State, the Bear Meadows in Centre county and the lake regions of Pike, Wayne, 
and Monroe counties, with their adjoining swamps, give excellent conditions for the natural de- 
velopment of the Red Spruce. 


. Branch 
. Branch 
. Branch 
~ A.cone 
. A winged seed, natural size. 
. A seed, 
Terminal portion of a twig with buds and without needles, natural size. 


PLATE XX. RED SPRUCE 


with pistillate flowers, x 4 
with staminate flowers, 3 
with needles and cones, x 4. 
scale with two winged seeds, x 4. 


enlarged. 


A seedling, natural size. 
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PLATE XXI. BLACK SPRUCE 


1. Branch with pistillate flowers, x 4. 

2. Branch with staminate flowers, x }3. 

8. Branch with needles and cones, x 4. 

4. A cone-scale with two winged seeds, x #4. 

5. A winged seed, natural size. 

6. A seed, enlarged, 

7. Terminal portion of a twig with buds and without needles, enlarged. 
8. A seedling, natural size. 
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BLACK SPRUCE 
Picea mariana, (Miller) BSP 


FORM—A small tree usually attaining a height of 20-30 ft. with a diameter of 1 ft. but 
may reach a height of 100 ft. with a diameter of 3 ft. Trunk straight, continuous, very taper- 
ing, bearing irregular, rather short, horizontal branches, often with ascending tips which give 
the tree a very narrow, irregular, conic form. 


BARK—Up to $ of an inch in thickness and roughened by irregular, thin, close, grayish-brown 
scales. See Fig. 72. 


TWI1GS—Rough, stout, brown to yellowish-brown, covered with pale to black hairs. 


BUDS—Ovoid, sharp-pointed, 1-4 of an inch long, covered with overlapping, sharp-pointed, 
reddish-brown scales, 


LEAVES—About 4-3 of an inch long, 4sided, bluish-green, rounded at apex, straight or 
slightly curved, without real leaf-bases, but resting on decurrent projections of bark known as 
sterigmata. 


LEAF-SCARS—See ‘‘Leaf-Scars’’ under Red Spruce. 


FLOWERS—Appear about May. Staminate and pistillate flowers occur on same tree but 
often on different parts of it. Staminate are sub-globose, almost sessile, 4 of an inch long, 
reddish in color. Pistillate are oblong, cylindrical, 4% of an inch long. 


FRUIT—A cone about 14 inches long, short-ovoid, short-stalked, maturing at the end of the 
first season; cone-scales rounded, dull grayish-brown with jagged margin, 


WO0OD—Non-porous; with resin passages present; light, soft, not strong, pale yellowish- 
white in color. Weighs 83 Ibs. per cubic foot. Used in the manufacture of paper pulp and 
occasionally in lumber. 


DISTINGUISHING CHARACTERISTICS—See ‘‘Distinguishing Characteristics’? under Red Spruce, 
page 86. 


RANGE—It is a transcontinental tree extending from Labrador to Alaska and south to 
Pennsylvania and Wisconsin. 


DISTRIBUTION IN PENNSYLVANIA—Frequents swamps, rather common along lakes and in 
swamps of Monroe and Pike counties and in Bear Meadows, Centre and Huntingdon counties. 
Also reported in Cambria, Carbon, Clinton, Lackawanna, Lycoming, Mifflin, Tioga, Wayne, and 
Wyoming counties. 


HABITAT—The Black Spruce, also known as Swamp Spruce, usually frequents cold, poorly 
drained swamps throughout its range. It sometimes ascends well drained hillsides, but is 
usually stunted in such situations. It makes its best growth on moist alluvial soils and is very 
tolerant of shade. 


IMPORTANCE OF THE SPECIES—The Black Spruce is of little commercial importance in 
Pennsylvania and should be considered for forestry purposes only in extremely swampy locations 
where other more valuable trees will not grow. It cannot be recommended for ornamental 
planting since other species of Spruce far surpass it for this purpose. 
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NORWAY SPRUCE 


Picea Abies, (Linnaeus) Karsten 


FORM—A large tree usually attaining a height of 50-80 ft. with a diameter of 2 ft. 
but may reach a height of 125 ft. with a diameter of 3 ft. Trunk straight, continuous, 
slightly tapering, and sometimes free from lateral branches for a considerable distance from 
the base. Crown less acutely pyramidal than that of our native species. 


BARK—On old trunks roughened with large, rather thick reddish-brown scales, on younger 
trunks the scales are thinner and closer. Used in tanneries of Europe, but only slightly charged 
with tannin. 


TW1IGS—Slender, rather pendulous, light reddish-brown and roughened by projecting leaf- 
bases, 


BuDS—Ovate to conical, smooth, pointed, covered by overlapping, sharp-pointed, light brown 
scales, 


LEAVES—About 3-1 inch long, sharp-pointed, 4-sided, dark green, without real leaf-stalks, 
but resting on decurrent projections of bark known as sterigmata. 


ELEAF-SCARS—See ‘‘Leaf-Scars’’ under Red Spruce. 


FLOWERS—Appear about May when pollination takes place. Fertilization takes place in 
June, 


FRUIT—A cone about 47 inches long, cylindrical-oblong, pendant, almost sessile, maturing 
at the end of the first season; cone-scales thin, stiff, rather broad, reddish-brown, with finely 
toothed margins. 


WOOD—Non-porous; resin passages present; straight-grained, strong, not durable in con- 
tact with the soil, medium in hardness, works easily, heartwood yellowish-white with thin 
white sapwood. Weighs 30 lbs. per cubic foot. Used in the manufacture of paper pulp, general 
construction, interior finish, basket making and for masts and oars on small vessels, 


DISTINGUISHING CHARACTERISTICS—The Norway Spruce, also known as the European 
Spruce, can readily be distinguished by its large cones, which are from 4-7 inches long, and 
by the long, pendulous branchlets terminating the lateral branches. The sharp-pointed, bluish- 
green, 4-sided needles will also aid in distinguishing it from some of the other closely related 
trees, 


RANGE—Its native home is in middle and northern Burope. It forms a very important part 
of the forest structure of Germany, Switzerland, Austria, and Russia. Planted extensively in 
the United States for ornamental purposes from Maine south to Washington and west to Kansas. 


DISTRIBUTION IN PENNSYLVANIA—It is found throughout the State as an ornamental 
tree, and planted rather extensively for forestry purposes by the State Department of Forests 
and Waters. More than 5,000,000 Norway Spruce trees have been planted on the State Forests of 
Pennsylvania. 


HABITAT—In Europe it grows in valleys and upon the mountain slopes. It prefers rather 
rich moist soils, in this respect somewhat resembling the White Pine. It cannot endure very 
dry, very sterile, or extremely rich vegetable soil. It is rather tolerant of shade and some- 
what susceptible to late frosts. 


IMPORTANCE OF THE SPECIES—The Norway Spruce is a foreigner in our forest flora, 
but before long it will be regarded a naturalized member of our forest structure. It will 
be an extremely valuable addition to our list of forest trees. To the present time it has been 
planted mostly for ornamental purposes and for wind breaks, but in the future it will also 
be planted extensively as a forest tree. It grows rapidly and is rather hardy and free from 
organic enemies and produces valuable wood. <A noted Buropean authority on forestry has said: 
“Spruce is the best paying forest species in the world.’’ Norway Spruce may be planted pure 
or mixed with other forest trees. It is being grown at a profit for Christmas trees. 


CUR WN eS 


So 


PLATE XXII. 


Branch with staminate flowers, x 4. 
Branch with pistillate flowers, x #4. 
A needle, natural size. 

Cross section of a needle, enlarged. 


Branch with needles removed showing winter 


buds, x 2. 
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Branch witb needles and a cone, X 3}. 


cone scale with two winged seeds, natural 
size 


winged seed, enlarged. 

seed, enlarged. : 

seedling shedding a seed coat, natural 
size. 

seedling, natural size. 


AN 


2. 
2 


or 


oe SS 


hi SANS 


PLATE XXIII. HEMLOCK 


Branch with needles and staminate flowers, x 3. 
Branch with needles and pistillate fiowers, x 4. 
Branch with needles and mature cones, x 4. 

A coue scale with two winged seeds, natural size. 
A winged seed, natural size. 

A seed, enlarged. 

Leafless branch with buds, enlarged. 

A seedling, natural size. 
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HEMLOCK 


Tsuga canadensis, (Linnaeus) Carriere 


GENUS DESCRIPTION—The genus Tsuga comprises 8 species in the world, 4 of which are 
native to North America and 1 to Pennsylvania. Of the 4 species native to North America, 2 are 
found in the eastern and 2 in the western part. The 2 eastern species are the Carolina Hem- 
lock (Tsuga caroliniana Engel.) found only in the mountains from Virginia to Georgia, and 
the common Hemlock described below. The Hemlocks are trees of the northern hemisphere, 
found in North America and Asia, but absent in Europe. The eastern Hemlocks in particular, 
are slow growers and rather difficult to transplant. A well-known student of forestry has said: 
“Hemlock trees are like the Indians; they will not stand civilization.’’ Recent experiments 
show that a number of foresters have been transplanting Hemlock successfully. 

FORM—A large tree usually attaining a height of 60-80 ft. with a diameter of 2-3 ft., but 
may reach a height of 100 ft. with a diameter of 4 ft. In the open its crown is dense, conic, 
and high with limbs extending almost to the ground. In dense stands it has a bole clean from 
latera] branches for a considerable distance from the ground and with little taper. 


BARK—Grayish-brown to reddish-brown, rich in tannin, becoming 4/5 of an inch thick on 
old trunks and roughened by long fissures separating rather broad ridges which are covered with 
close scales. Inner bark is cinnamon-red. See Fig. 74. 


TWI1GS—Slender, rough on account of decurrent projections of bark upon which the leaves 
rest, at first somewhat hairy and yellowish-brown, later smooth grayish-brown tinged with 
purple. 


BUDS—Alternate, ovate, 1/16 of an inch long, blunt-pointed, reddish-brown, not glossy. 


LEAVES—Linear, flat, about 4 of an inch long, rounded or notched at apex, dark green and 
shining above, pale green and dull below with a white line on each side of midrib. The leaves 
persist for about 3 years and are jointed to short, persistent, woody stalks. They are spirally 
arranged around the twig but appear two-ranked. 


LEAF-SCARS—Small, round, raised on decurrent projections of bark. 


FLOWERS—Appear about April or May. Staminate and pistillate flowers are separate, but 
usually borne on the same branch. Staminate are small, globose, yellow, about 34 of an inch 
long. Pistillate are oblong and pale green. 


FRUIT—A small, slort-stalked cone maturing at the end of the first season, about 3 of an 
inch long, usually persisting during first winter. 


WOOD—Non-porous; without resin passages; light, hard, not strong, brittle, coarse-grained, 
not durable, liable to splinter, difficult to work, light-brown with lighter sapwood. Weighs 
26 Ibs. per cubic foot. Used for construction, coarse lumber, and especially for frame work 
and weather-boarding of buildings, paper pulp, and laths, 


DISTINGUISHING CHARACTERISTICS—The Hemlock, also known as Hemlock Spruce and 
Spruce Pine, can be distinguished by its flat linear needles with two longitudinal white streaks 
on the lower surface; the needles are jointed to short persistent woody stalks known as sterig- 
mata and appear two-ranked, but in addition to the two conspicuous lateral rows there is a 
rather inconspicuous row of small needles on top of the twig extending in the same direction 
as the twig. The lateral twigs occur rather irregularly along the main branches and diverge 
from the latter at an angle of usually less than 75 degrees. The cones are about $ of an 
inch long, and often persist through one winter. The inner bark is cinnamon-red. The early 
lumbermen recognized two varicties of Hemlock, namely, White Hemlock and Red Hemlock. 


RANGE—Nova Scotia south to Pennsylvania and along the mountains to Alabama, and west 
to Mlinnesota, 


DISTRIBUTION IN PENNSYLVANIA—Rather commonly distributed in moist situations through- 
out the mountainous regions of the State. Most common in the central and northern parts. 
Scattered in local groups in narrow, cool ravines, and on rocky slopes in the southeastern and 
southwestern parts. 


HABITAT—Usually found in moist locations, such as northern slopes of rocky ridges, banks of 
streams, ponds and lakes, swamps, river gorges, and mountain slopes. It prefers a dense forest 
structure since it is shade loving and not very wind-firm. 


IMPORTANCE OF THE SPECIES—The Hemlock yields not only lumber but also bark rich in 
tannic acid and a volatile vil to which a medicinal value is attached. The ordinary wood which 
it produces coupied with its rather slow growth and the difficulty with which it is established by 
planting will tend to decrease its prevalence in our forest structure, especially since more valu- 
able and more rapid-growing species like Pine and Spruce will thrive on the same area. Wher- 
ever it can be regenerated naturaliy without sacrificing more valuable species it should be retained 
in the forest structure. It is one of the most attractive, if not the most attractive, of our 
coniferous evergreen trees. 
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BALSAM FIR 


Abies balsamea, (Linnaeus) Miller 


GENUS DESCRIPTION—The Firs comprise about 25 species, of which number 10 are native 
to North America and 1 to Pennsylvania. They are usually found in cold and temperate regions. 
Wight species are found in western North America, while only 2 species are native east of the 
foot hills of the Rocky Mountains. One of these is native to Pennsylvania. ‘The other eastern 
species not native to Pennsylvania, Abies Fraseri (Pursh.) Poir, is found only in the Appalachian 
Mountains from Virginia to North Carolina and Tennessee. 


FORM—A medium-sized tree attaining a height of 30-50 ft., but may reach a height of 100 
ft. with a diameter of 3 ft. Usually a low spreading shrub in high altitudes and high latitudes. 
Crown slender, symmetrical when young, and sharp-pointed, deeper and often broader in older 
specimens. 


BARK—On oid trees reddish-brown and somewhat roughened by irregular scales. On young 
trees smooth, thin, close, grayish-brown, and marked by projecting resin blisters. See Fig, 71. 


“TW1GS—Slender, at first hairy and yellowish-green, later smooth and grayish-brown, usually 
arranged opposite one another. 


BuDS—Clustered at end of terminal twigs, ovate to spherical, about 1/6 of an inch long, 


covered with very glossy, varnished, orange-green scales. 
o 


LEAVES—Apparently 2-ranked as in the Hemlock, linear, flattened, 2 of an inch long, usually 
blunt at apex, stalkless, dark green and shining above, pale with light dots below, very fragrant 
upon drying, 


FLOWERS—Appear about May or June. Staminate and pistillate flowers occur separate, but 
usually found on different parts of same branch. Staminate are cylindrical, yellow, 4 of an 
inch long. Pistillate are oblong-cylindrical, purple, 1 inch long. 


FRUIT—An erect oblong-cylindrical, dark purple cone, 2-4 inches long, with broad round 
deciduous scales which fall off and leave the bare central axis. Cones mature at the end of first 
season. Seeds about 4 of an inch long, winged, and borne on cone-scales. 


WOOD—Non-porous; without resin passages; with no distinct heartwood, light, soft, pale 
brown, not strong nor durable. Weighs 24 lbs. per cubic foot. Used with Spruce for paper 
pulp, crates, packing boxes, and occasionally for lumber, 


DISTINGUISHING CHARACTERISTICS—The Balsam Tir, also known as Fir, Balsam, and 
Blister Pine, is distinguished from the other native conifers of Pennsylvania by its smooth gray- 
ish-brown bark covered with projecting blisters, its oblong-cylindrical erect cones with deciduous 
scales, and by its rather flattened, apparently 2-ranked leaves which are stalkless and leave a 
circular flat scar upon falling. The leaves of the Balsam Fir somewhat resemble those of the 
Hemlock, but they are not joined to a woody stalk while those of the latter species are jointed 
to short persistent stalks known as sterigmata. 


RANGE—Labrador west to Alberta, south to Pennsylvania and Minnesota and along the moun- 
tains to Virginia. 


DISTRIBUTION IN PENNSYLVANIA—Confined almost entirely to the swamps and lake re- 
gions in Centre, Clinton, McKean, Pike, Monroe, Lycoming, Tioga, Warren, Wayne, Susquehanna 
and Sullivan counties. It is also reported from a few other local outposts. 


HABITAT—Usually inhabits swamps or their borders. In the north found commonly in low 
swampy bogs but in the south usually found on the mountain tops and slopes. Generally occurs 
in mixture but may occur locally in almost pure stands. Spruce and Hemlock are its common 
associates. 


IMPORTANCE OF THE SPECIES—Balsam Fir is of little commercial importance in Pennsyl- 
vania on account of its limited distribution and the small size which it attains. It is difficult 
to regenerate artificially since the seeds have a low germinating percentage, and the subsequent 
establishment is also difficult. This species should be regenerated naturally upon such areas 
where other more valuable species will not grow. The Balsam Fir is commonly used as a 
Christmas tree and it is possible that in the future it may pay to raise it for this purpose. 
A plantation of Balsam Fir was established in Pike county in 1903. The trees are now more 
than 25 feet high. 
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PLATE XXIV. BALSAM FIR 


4. 


Branch with needles and staminate flowers, x 
Branch with needles and pistillate flowers, x 34. 
Branch with needles, three cones and one cone axis from which the scales have fallen, x 3. 
A cone scale with two winged seeds, natural size. 

A winged seed, slightly enlarged. 


. A seed, enlarged. 


Leafless branch with buds, slightly enlarged. 


PLATE XXV. WHITE CEDAR 


. A flowering branch, x 3. 

‘A branch with needles and fruit, x 3. 
. A cone, slightly enlarged. 

A winged seed, slightly enlarged. 

A seedling, natural size, 

. Portion of branch, enlarged. 
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WHITE CEDAR 


Chamaecyparis thyoides, (Linnaeus) BSP 


GENUS DESCRIPTION—The genus Chamaecyparis comprises about 6 species in the world, 
of which number 3 are native to North America. Of the 3 species native to North America 2 are 
found in the western part, while only 1 is found in the eastern part. The latter was at one 
time native to a smail portion of Pennsylvania. The Cedars are not very well known as forest 
trees, but are planted extensively in this country and abroad for ornamental purposes. The 
lumberman is just beginning to appreciate the value of the wood which is obtained from the 
western species. 


FORM—A small tree usually attaining a height of 30-50 ft. wiih a diameter of 1-2 ft. but may 
reach a height of 90 ft. with a diameter of 4 ft. Trunk straight, continuous, tapering, and bears 
slender horizontally spreading branches which form a narrow, pointed, conical crown. 


BARK—Rather thin, reddish-brown, somewhat furrowed, peels off into long, fibrous, film-like 
scales, 


TWIGS—Rather slender, somewhat flattened, at first bluish-green, later after the leaves have 
fatien they become roundish and reddish-brown. ‘The terminal twigs are often arranged in fan- 
like clusters. 


BUDS—Very small and inconspicuous, usually covered by the closely overlapping scale-like 
leaves. 


LEAVES—Small, ovate, sharp-pointed, bluish-green, closely overlapping, scale-like, 4-ranked 
but presenting a compressed appearance. Often spreading and awl-shaped on vigorous shoots. 
A conspicuous but rather small glandular dot is often found on the back. 


LEAF-SCARS—Not present because leaves presist for 4 or more years; then die and dry up 
upon the branches, 


FLOWERS—Appear in March or April. Staminate flowers are oblong, about 4 of an inch long, 
with 10-12 stamens on shield-shaped filaments. Pistillate flowers are globular, about 1/10 of an 
inch in diameter, with about six shield-shaped scales each usually bearing 2 ovules. 


FRUIT—A small globose cone which is rather common but inconspicuous, about 4 of an inch 
in diameter and maturing at the end of the first season. Scales of cone sbield-shaped and 
joined to axis of cone by stalk. Outer face of scale is marked by a slight projection. Each 
fertile scale bears 1 or 2 fertile winged seeds. 


WOOD—Non-porous, light, soft, not strong, very durable, slightly fragrant, light brown 
tinged with red; sapwood pale. Weighs 21 lbs. per cubie foot. Used in cooperage and boat 
building, for fence posts, railroad ties, shingles, and woodenware. 


DISTINGUISHING CHARACTERISTICS—The White Cedar, also known as Cedar and Coast 
White Cedar, can be distinguished by its characteristic globose fruit with shield-shaped scales 
which are fastened to the main axis by means of short stalks. It somewhat resembles the Arbor 
Vitae but the former has less flattened and less distinctly fan-shaped twigs. The twigs of the 
White Cedar are not so stout as those of the Arbor Vitae. The former also has bluish-green 
leaves while the latter has yellowish-green. It can be distinguished from the Red Cedar and the 
Common Juniper by its more prominent glandular dots on the leaves and its round twigs; the 
twigs of the latter species are 3 to 4-sided. It also lacks the awl-shaped leaves found on the 
Common Juniper and usually present on the Red Cedar. ‘x 


RANGE—Cape Breton Island southward along coast region to Florida and Mississippi. 


DISTRIBUTION IN PENNSYLVANIA—A Coastal Plains species, which occurred originally 
in a few swamps in the extreme southeastern part of the State, but is now entirely extinct 
in Pennsylvania. The two stations, where it was found at an early date, are at Tinicum 
Swamp, in Delaware county, and the swamps in the vicinity of Bristol, Bucks county. Found 
as an ornamental tree in every part of the State. 


HABITAT—Prefers swamps and marshes but will grow in dry locations. Occupies many swamps 
to the exclusion of other tree species. In the south it is often found in the swamps with the 
Bald Cypress and in the north with Arbor Vitae, Fir, and Spruce. 


IMPORTANCE OF THE SPECIES—The White Cedar is so limited in its distribution in Penn- 
sylvania and the wood of so little commercial importance that it cannot be recommended for 
forestry purposes. It may be recommended for very swampy locations where other more 
valuable trees will not grow, and deserves to be planted extensively for ornamental purposes 
since it is one of the most beautiful coniferous trees of eastern North America on account of its 
attractive form and beautiful foliage. More than a dozen varieties of it are known. 
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ARBOR VITAE 


Thuja occidentalis, Linnaeus 


GENUS DESCRIPTION—The genus Thuja comprises 4 known species in the world, of which 
number 2 are found in North America. One of the 2 species native to North America is found 
in the eastern part, and the other in the western part. ‘The western species attains a large 
size, while the one found in the Hast usually remains a small tree. They are best known 
as ornamental trees but furnish some lumber, which is very valuable on account of its great 
durability. The bark also yields tanning material and the twigs and leaves contain a volatile 
oil which possesses stimulating properties, 


FORM—A medium-sized tree usually attaining a height of 20-50 ft. with a diameter of 1-2 ft. 
but may reach a height of 75 ft. with a diameter of 3-4 ft. 


TRUNK—Tapering, furrowed, buttressed and often divided. Crown dense, conical, very high, 
and often covered with foliage almost to the base. 


BARK—Grayish to reddish-brown, thin, furrowed, separating into long rather thin, fibrous and 
often persistent strips. 


TWiIGS—Yellowish-green, evidently flattened, somewhat 4-sided, completely covered by closely 
adhering leaves, zigzag or arranged in fan-shaped clusters, 


BUDS—Leaf-buds not scaly, covered by closely adhering scale-like leaves. 


LEAVES—Opposite, scale-like, closely overlapping, aromatic when crushed, with very conspicu- 
ous glandular spots on the thrifty shoots, 4 of an inch long, of two kinds in alternating pairs. 
Those on the side of the twigs keeled; those on the face of the twigs flat. 


FLOWERS—Appear about April or May. Staminate and pistillate flowers usually occur on 
different twigs. Staminate are roundish, inconspicuous and yellowish. Pistillate are small, ovoid, 
purplish, with 4-6 pairs of thin oval scales. 


FRUIT—An oblong cone with 6-12 obtuse scales, 4-3 of an inch long, reddish-brown, matures 
in one season. Seeds oblong, winged, about 4 of an inch long. 


W00OD—Non-porous; resin passages absent; light, soft, durable, fragrant; sapwood almost 
white, heartwood yellowish brown. Weighs 20 lbs. per cubic foot. Used for fence posts, rails, 
shingles, spools, and railroad ties. 


DISTINGUISHING CHARACTERISTICS—The Arbor Vitae, also known as White Cedar and 
Cedar, may be distinguished at any season of the year by its scale-like and closely overlapping 
leaves from all the other trees native to the State of Pennsylvania except the true White Cedar. 
It can be distinguished from the latter, which also has scale-like leaves, by its more flattened 
and larger twigs, which are also more fan-shaped. The fruit of the Arbor Vitae is oblong with 
thin oblong scales, while that of the White Cedar is spherical with thick shield-shaped scales. 


RANGE—Southern Labrador west to Manitoba and Minnesota, and south along the mountains 
to North Carolina and eastern Tennessee. 


DISTRIBUTION IN PENNSYLVANIA—The Arbor Vitae is found to the north and south of 
Pennsylvania, but so far no authentic records are available which show that it is native to this 
State. It is, however, found very commonly throughout the entire State as an ornamental tree 
and sometimes as a hedge, 


HABITAT—Usually found in low swampy situations on the borders of ponds, streams, and 
lakes, but occasionally ascends to drier ground. In the north it is often found in the sphagnum 
bogs with Spruce and Fir, while in the south it is usually found on the mountain slopes and tops 
with the Spruce and other coniferous species. 


IMPORTANCE OF THE SPECIES—The Arbor Vitae is one of our most yaluable trees for or- 
namental purposes. It is common throughout the State as an ornamental tree and occasionally 
planted for hedges. As a timber tree, however, it is surpassed by many other native trees and 
should be planted for forestry purposes only in such, habitats where other more valuable trees 
will not grow. 


PLATE XXVI. ARBOR VITAE 
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. A flowering branch, x 34. 
. A branch with needles and fruit, x 4. 


A cone-scale with winged seeds, natural size. 
A winged seed, enlarged. 
A seedling, natural size. 


. Portion of branch, natural size, 


Vo 


AS 
aK 


a 


SL ee Da 


AL 
A 
A. 
A 


pe. 


A 


Pe) 
Nh gy 
t fg hy 

1 

ft Fe 


PLATE XXVII. RED CEDAR 


branch with pistillate flowers, 
branch with staminate flowers, x 
branch with needles and fruit, x 


seedling, natural size. 
branch with scale-like needles and a single berry-like fruit, natural size. 


branch with awl-shaped needles, x 4. 
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RED CEDAR 


Juniperus virginiana, Linnaeus 


GENUS DESCRIPTION—The genus Juniperus comprises about 40 species of trees and shrubs 
in the world, of which number 16 species are native to North America and 2 to Pennsylvania. 
The Junipers are usually medium-sized trees or occasionally shrubs. This is possibly the most 
widely distributed genus of trees in North America, since there is hardly a state in the United 
States in which some one or a few of them do not grow. They have little value as timber 
trees since only 1 species reaches a size large enough to produce timber. The fruit of the 
Junipers, usually called berries, is the most distinctive character of the trees. These berries are 
in reality cones, but have the appearance of a berry. In addition to the species described here, 
the Common Juniper (Juniperus communis, Linnaeus) is also native to. this State. It is usually 
a shrub, found locally in the eastern and northern parts of the State and extends as far south 
as Cornwall, in Lebanon county. 


FORM—An average-sized tree usually attaining a height of 25-40 ft. with diameter of 1-2 ft. 
but may reach a maximum height in the south of 120 ft. with a diameter of 3-4 feet. Crown 
usually deep, dense, narrow, and conic, but occasionally in old specimens broad, spreading, and 
round-topped. 


BARK—Rather thin, often grooved, reddish-brown, peeling off into rather long, narrow, stringy 
film-like strips. See Fig. 73. 


TWIGS—Slender, usually four-sided and green as long as leaves persist, but after leaves have 
fallen are round and reddish-brown, 


BUDS—Inconspicuous, because they are small in size and covered with leaves. 


LEAVES—Two kinds are recognized, scale-shaped and awl-shaped. Scale shaped form is typical. 
They are about 1/16 of an inch long, ovate, closely appressed, acute to round at apex, dark 
bluish-green, sometimes glandular on back, and four-ranked giving the twig an angular appearance. 
The awl-shaped, which usually occur on young trees or on vigorous shoots, are narrow, sharp- 
pointed, spreading, scattered, not overlapping, opposite, in 2s or in 3s. 


FLOWERS—Appear about April or May. Staminate and pistillate flowers usually occur on dif- 
ferent trees but occasionally are found on the same tree. Staminate are short-stalked, yellow, 
consisting of about 10 stamens, and produced in great numbers. Pistillate are small, with 
about 6 spreading, sharp-pointed, bluish scales. 


FRUIT—A dark blue berry about } of an inch in diameter, often covered with a white bloom 
and maturing at the end of the first or second season. Flesh sweet and covering 1-2 seeds. 
Fruit often persists during the winter and furnishes food for birds. 


WOOD—Non-porous; without resin passages; with distinct red heartwood and nearly white sap- 
wood; light, soft, fragrant, weak, durable in contact with the soil, easily worked. Weighs 31 
lbs. per cubic foot. Used largely for fence posts, lead pencils, moth-proof chests and closets, 
interior finish, furniture, rustic work, pails and tubs. 


DISTINGUISHING CHARACTERISTICS—The Red Cedar, also known as Red Juniper, Cedar, 
and Savin, can readily be distinguished from all other conifers of Pennsylvania except the 
Common or Dwarf Juniper, by its berry-like fruit, if present. The common Juniper does not 
have the scale-like leaves of the Red Cedar, and the awl-shaped leaves of the Red Cedar are 
generally darker on the upper surface and not regularly in 3s. The awl-shaped leaves of the 
Common Juniper occur regularly in 3s, are larger, sharper-pointed than those of the Red Cedar, 
white on the upper surface, not decurrent along the twig, and diverge almost at right angles. 
The Red Cedar also reaches a larger size and is usually more erect, but bears less conspicuous 
winter buds. See also ‘‘Distinguishing Characteristics’? under White Cedar. 


RANGE—Nova Scotia west to Ontario and South Dakota, south to Florida and Texas. The 
Common Juniper has the widest range of any tree in the northern hemisphere. 


DISTRIBUTION IN PENNSYLVANIA—found throughout the State, but rare in northern and 
western part. Usually solitary and scattered in abandoned fields and along fences. Very common 
on the shale hills, abandoned fields, and pasture lands of Adams, Bucks, York, Lancaster, 
Montgomery, and Franklin counties. Abundant on the ledges and cliffs along the west bank 
of the Delaware River in Monroe and Pike counties. Common on shale soils. 


HABITAT—It will accept almost any location from a swamp to a poor rocky cliff but reaches 
its best development in the swamps and alluvial soils of the southern states. Limestone soil is 
favorable to its growth. Abundant light is necessary for optimun development but it will tolerate 
shade for many years. 


IMPORTANCE OF THE SPECIES—The Red Cedar produces a valuable wood but grows very 
slowly. Other more valuable and more rapid growing trees will thrive upon the same area and 
bring much earlier returns. It is also subject to the attack of fungous diseases, especially when 
young. Many ornamental varieti¢s and forms have been developed which are highly prized 
for landscape work. It is used rather extensively in certain localities of the State as a 
Christmas tree. 
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THE WILLOW FAMILY—SALICACEAE 


The Willow family comprises about 200 species belonging to two 
genera, the well-known Willows and the Aspens or Poplars. The 
members of this family comprise both trees and shrubs found chiefly 
in the north temperate and arctic zones. A few shrubby species ex- 
tend far into the arctic regions. They usually prefer moist habitats 
but may also be found on drier locations. One is very apt to as- 
sociate the Willows with wet habitats. 

The flowers appear in early spring, usually before the leaves. The 
staminate (male) and pistillate (female) flowers are produced on 
different trees. A tree bearing staminate flowers does not bear pis- 
tillate. As a consequence one will find fruit only upon pistillate 
trees. The pistillate flowers are fertilized by insects, usually bees, — 
which carry the pollen from the staminate flowers. The fruit con- 
sists of capsules which split into 2-4 parts and are arranged in 
drooping tassel-like clusters. The fruit matures in late spring at 
about the same time that the leaves reach their full-size. The seeds 
are small and surrounded by a dense covering of long white hairs 
which aid considerably in their dispersal. The seeds must germinate 
soon after they mature or they will lose the power of germination. 
The bark is usually rather bitter. 

Representatives of both Willows and Poplars are noted for their 
remarkable ability to grow both from root and shoot cuttings. One 
can cut a small twig from a tree, put it into moist ground, and feel 
assured that it will grow. They also sprout very freely from stumps 
irrespective of the age of the stump. The following key will distin- 
guish the two genera belonging to this family. 


KEY TO THE GENERA 
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1, Buds with one bud-scale; bracts of the catkins entire; stamens fewer than 10, usually 
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1. Buds with more than one bud-scale; bracts of the catkins fringed or lobed; stamens 
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THE WILLOWS—SALIX (Tourn.) L. 


The genus Salix comprises about 175 species of which number 
about 100 species are native to North America and about 15 to 
Pennsylvania. The members of this family are met as trees and 
shrubs. Most of our native species are small trees or shrubs. Those 
which attain tree-size are usually found near buildings and have 
been introduced. 
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The Willows produce wood which is light, soft, not durable, and 
weak. It is of little commercial importance. The value of the Wil- 
lows lies in the shoots or rods which are used in the manufacture of 
baskets and furniture. Some reach a large enough size to be used 
for saw lumber:but the trunks are usually of a poor shape and also 
begin early to decay in the center. They are valuable to bind the 
border of streams by means of their interlacing roots and thus pre- 
vent erosion. They may also be used to prevent the movement of 
shifting sands. 


Few trees possess such a tenacious vitality as the Willows. They 
live a long time after they appear to be dying and repair broken 
parts very readily and often replace them with new growth. They 
reproduce freely by means of sprouts, cuttings, and seeds. On very 
wet situations, like islands or the borders of streams, they often 
form dense thickets to the exclusion of almost all other growths. 


The Willows as a group are easily recognized even by a layman. 
They have a characteristic external appearance which one can soon 
learn to appreciate. It is however, difficult to distinguish the dif- 
ferent Willows from each other. They sport and hybridize freely. 
Very often one leaves a Willow in despair because of the fact that it 
was impossible to identify it. Only 4 of the 15 or 20 Willows found 
in Pennsylvania are described below because many of them are mere 
shrubs and others have been introduced from the eastern hemisphere. 
The Weeping Willow (Salix babylonica L.) (Fig. 58) is very com- 
mon in cultivation and in some localities it has escaped cultivation. 
It can readily be distinguished by its drooping branches. The Crack 
Willow (Salix Fragilis L.) is a native of Europe. It is common 
along our streams where it reaches a large tree-size. The lateral 
branches are very brittle and after a windstorm the ground around 
the tree is usually covered with branchlets which have cracked off, 
whence the. name Crack Willow. 
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KEY TO THE WILLOWS* 


Page 
I. Leaves persistently hairy at least beneath, ......06 scene nencscccrvesevcces S. rostrata 99 
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auebarge, tree; leaves narrowly lanceolate, 2iiis)jois)+i< scissile. vic aivioeie.s te 00 4 sl ssieie'aise S. nigra 96 
2. Shrub or small tree rarely 20 feet tall; leaves broadly lanceolate, ..........eeeeeeee- 3 
8, Capsules pubescent; petioles and stipules not glandular; buds large, ...... S. discolor 98 
3. Capsules glabrous; petioles and stipules glandular; buds small, ...... Gielen S. lucida 97 


*It ig not intended that this key will enable one to distinguish all the species of Willow found 
in Pennsylvania. It simply aims to point out the distinguishing characteristics of the four species 
which are described here. Other species may be distinguished by the use of Porter’s Flora of 
Pennsylvania, 
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BLACK WILLOW 


Salix nigra, Marshall 


FORM—tLargest of our native tree-willows, usually 25-30 ft. high with a diameter of 10-20 
inches, but may reach a height of 60-80 ft., with a diameter of 2-3 feet. Trunks usually crooked, 
often inclined and occurring in small groups. Crown wide, open and round-topped. 


BARK—Thick, rough, deeply furrowed, blackish-brown, with wide ridges covered with thick 
scales. Ridges of bark often connected by narrow, transverse or diagonal ridges. 


TW1IGS—Slender, smooth, brittle, drooping, bright reddish-brown to orange colored. 


BUDS—Alternate, small, about 4 of an inch long, sharp-pointed, reddish-brown covered by 
a single scale. 


LEAVES—Alternate, simple, narrowly-lanceolate, very long-pointed, tapering or slightly round- 
ed at base, finely serrate on margin, usually smooth and dark green above, pale green below. 


LEAF-SCARS—Alternate, narrow, with 8 bundle-scars in a lunate line. Terminal scar often 
larger than lateral ones. Stipule-scars large and prominent. 


FLOWERS—Appear in March or April before the leaves. Staminate and pistillate flowers oc- 
cur on separate trees, and both are borne in drooping aments or catkins from 1-3 inches long. 


FRUIT—A reddish-brown, smooth, ovate capsyle which splits open and liberates many small 
seeds. Seeds covered with a dense tuft of fine long hairs. 


W0O0OD—Diffuse-porous; with very inconspicuous medullary rays; reddish-brown, soft, weak, 
firm, close-grained, not durable. Weighs about 28 lbs. per cubic foot. Used mainly for fuel and 
charcoal. 


DISTINGUISHING CHARACTERISTICS—The Black Willow is the largest of our native Wil- 
lows. The rough, thick-scaled, blackish-brown bark is characteristic. The narrowly-lanceolate 
and short-petioled leaves which are always smooth or nearly so are also distinctive. The trunks 
often occur in small groups. The slender drooping branches are easily broken off at their ends. 


RANGE—New Brunswick to Florida, west to Dakota, Kansas, southern Arizona and central 
California. 


DISTRIBUTION IN PENNSYLVANIA—Throughout the State. Most common in eastern and 
southern parts. 


HABITAT—Prefers moist or wet situations like banks of streams and lakes. Requires plenty 
of light. Occasionally found on moist, gravelly and sandy soil. 


IMPORTANCE OF THE SPECIES—The Black Willow is the largest tree-willow native to our 
flora and is very conspicuous in its appearance. It is of no present or prospective value except 
as a soil conserver and to a limited extent as a producer of fuel wood and charcoal. Other 
more valuable and more attractive trees should be grown in place of it. 


PLATE XXVIII. BLACK WILLOW 


SAARI to 


. A winter twig, x 


A  staminate flowering branch, x 3. 
A staminate flower, enlarged, 

A pistillate flowering branch, x 3. 
A pistillate flower, enlarged. 

A fruiting branch, x 34. 

A seed with hairs, enlarged. 


a 


Section of a winter twig with bud and leaf-sear, enlarged. 
A leafy branch, x 34. 


cote 


PLATE XXIX. SHINING WILLOW 
A staminate flowering branch, 

A staminate flower, slightly enlarged. 
. A pistillate flowering branch, x 


x 4. | 4. A pistillate flower, slightly enlarged 
5. Section of a fruiting branch, x 3. 
2. 6. A branch with mature leaves, x }. 
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SHINING WILLOW ’ 


Salix lucida, Muhlenburg 


FORM—A shrub or small tree sometimes reaching a height of 25 ft. with a diameter of 8 
inches. Trunk short, bearing rather ascending branches which form a rather symmetrical and 
broad crown, 


BARK—Smooth, thin, bitter, brown to reddish-brown. 
TW1GS—Shining, yellowish-brown, later dark brown. 


BUDS—Alternate, smooth, ovate, pointed, about 4 of an inch long, covered by a single yellow- 
ish brown scale. 


LEAVES—Alternate, simple, broadly lanceolate to ovate, long-pointed at apex, tapering or 
rounded at base, finely toothed on margin, smooth and shining above, paler below. 


LEAF-SCARS—Alternate, somewhat raised, lunate, with 3 conspicuous bundle-scars, 


FLOWERS—Appear in catkins about April before the leaves have unfolded. Staminate and 
pistillate flowers occur on separate trees. ‘The staminate have five stamens, and are arranged 
in dense flowered catkins about 1-14 inches long. ‘The pistillate are arranged in slender catkins 
from 14-2 inches long. 


FRUIT—A narrowly-ovoid, smooth, dull, evidently-stalked, straw-colored to pale brown or 
greenish capsule which is evidently-rounded at the base. 


WoOOD—Same as that of other Willows. See description under Black Willow, page 96. 


DISTINGUISHING CHARACTERISTICS—The Shining Willow, also known as Glossy Willow, 
may be distinguished by its shining leaves which are lanceolate to ovate in outline, and by its 
glandular petioles and stipules. The shining brownish or yellowish twigs are also characteristic. 
The capsules are smooth and the staminate flowers usually have 5 stamens, 


RANGE—Newfoundland to Manitoba, south to Pennsylvania, west to Kentucky and Nebraska. 


DISTRIBUTION IN PENNSYLVANIA—Locaily throughout the State except in the southern 
part, 


HABITAT—Prefers wet habitats. Common along streams, on islands, and in wet semi-boggy 
situations. 


IMPORTANCE OF THE SPECIES—tThe Shining Willow is a very common shrub or small tree 
in wet situations throughout this State. The wood is of no commercial importance. The tree 
often acts as a soil binder upon areas where erosion is to be feared. It is also one of the most 

eattractive of our small Willows, both in its natural haunts and artificial environments, 


G—8 
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GLAUCOUS WILLOW 


Salix discolor, Muhlenburg 


FORM—A shrub or small tree usually from 6-15 feet high but may reach a height of 25 ft. 
with a diameter of 8 inches. ‘Trunk short and bearing stout ascending branches which form a 
Tround-topped crown, 


BARK—Thin, smooth, occasionally scaly, reddish-brown. 
TWIGS—At first hairy, later smooth, stout, reddish-purple to dark green, rather fiexible. 


BuDS—Alternate, closely appressed, flattened, pointed, about 4-4 of an inch long, covered by 
a solitary shining reddish-purple scale. Flower buds much larger than leaf-buds. 


LEAVES—Alternate, simple, elliptic to oblong-lanceolate, sharp-pointed at apex, rounded at 
base, coarsely toothed on margin, glaucous or white beneath, green and smooth above. Petioles 
and stipules not glandular. 


LEAF-SCARS—Alternate, somewhat raised, lunate, contain 3 bundle-scars. 


FLOWERS—<Appear in March on twigs of previous season’s growth before the leaves unfold, 


Staminate and pistillate flowers occur on separate trees; catkins densely flowered, with brown- 
tipped bracts. 


FRUIT—A large, hairy, long-beaked, light brown capsule. 
WoOOD—Same as that of other Willows. See description under Black Willow, page 96. 


DISTINGUISHING CHARACTERISTICS—The Giaucous Willow, also known as Pussy Willow, 
may be distinguished by its lanceolate to elliptic leaves which are smooth and bright green 
above and glaucous beneath. ‘The blossoms are thick, about half as wide as long. _ Capsules are 
pubescent. The scales of the blossoms are clothed with long shining hairs. 


RANGE—Noyvya Scotia and Manitoba, south to Delaware and Missouri. 


DISTRIBUTION IN PENNSYLVANIA—Locally throughout the State. Rather common along 
the main streams and their tributaries. 


HABITAT—Prefers wet habitats such as one finds along streams, on the borders of lakes, in 
swamps and semi-boggy situations. Occasionally on moist hillsides. Planted specimens often 
grow on rather dry situations. 


IMPORTANCE OF THE SPECIES—The Glaucous Willow produces wood which is of no special 
commercial importance. The main value of the tree lies in its attractive blossoms which appear 
early in spring before the leaves have unfolded. It also possesses a rather handsome form and 
an attractive bark. = 


PLATE XXX. GLAUCOUS WILLOW 


1. A staminate flowering branch, x 43. 
2. A staminate flower, slightly enlarged. 
3. A pistillate flowering branch, x 3. 
4. Section of a fruiting branch, x } 

5. A pistillate flower, slightly enI 

6. A branch with mature leaves, x 


A winter twig, x 4. f 
Section of a twig with a bud and leaf-scar, enlarged, 


on 


PLATE XXXI. BEAKED WILLOW 


1. A staminate flowering branch, x 4 
2. A staminate flower, slightly enlars 
3. A pistillate fiowering branch, x 

4. Section of a fruiting branch, x #4. 
5 
6 
7 


A pistillate flower, slightly enlarged, 
A branch with mature leaves, x 4. 
.~A_winter twig, x 4. 
8. Section of a twig with a bud and leaf-scar, enlarged, 
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BEAKED WILLOW 


Salix rostrata, Richards 


FORM—Shrub or small tree, rarely exceeding 20 ft. in height, usually 6-10 ft. high and 3-4 
inches in diameter. Trunk short, often inclined and twisted. Crown broad and round-topped. 


BARK—On trunk thin, smooth, sometimes shallowly fissured, usually scaly, bitter, reddish, 
grayish, or olive-green. 


TWIGS—At first hairy, later smooth, slender, purplish to brown, with projecting leaf-scars and 
few lenticels. 


BuUDS—Alternate, oblong, narrow, blunt-pointed, about 4 of an inch long, covered by a single 
light chestnut-brown scale. 


' LEAVES—Alternate, simple, elliptic to oblong, lanceolate, short-pointed to sharp-pointed at 
apex, wedge-shaped or rounded at base, sparingly toothed or entire on margin, dull green and 
smooth on upper surface, pale green and prominently veined and hairy on lower surface, 1-3 
inches long, and 4-1 inch wide. 


LEAF-SCARS—Alternate, conspicuous, lunate, somewhat elevated, with 3 conspicuous bundle- 
scars, . 


FLOWERS—Appear about April or May before or during the unfolding of the leaves. Pistillate 
and staminate flowers occur on different trees. The staminate have 2 stamens with smooth 
filaments and are arranged in erect and terminal catkins about 2-24 inches long. 


EFRUIT—A narrowly-ovoid, hairy, evidently-beaked and stalked capsule. 


W0OD—Diffuse-porous; with very inconspicuous medullary rays. Similar to the wood of other 
Willows. See description under Black Willow, page 96. 


DISTINGUISHING CHARACTERISTICS—The Beaked Willow, also known as Bebb’s Willow, 
may be distinguished by its elliptic to oblong-lanceolate leaves which are usually prominently 
veined and hairy on lower surface. The pubescent, evidently-stalked and beaked capsules 
are also characteristic. The bracts of the catkins are yellow while those of the closely related 
Glaucous Willow are reddish-brown. 


RANGE—From the valley of the Mackenzie River within the Arctic Circle and the valley of the 
St. Lawrence to Alaska, south to Pennsylvania, and west to Minnesota and Idaho. One of the 
most widely distributed of the Willows. 


DISTRIBUTION IN PENNSYLVANIA—Found in the northeastern and northern parts of the 
State. 


HABITAT—Prefers moist or wet situations but will grow on dry hillsides. Common in swamps 
and along the borders of streams. In Canada often produces twisted stems which form almost 
impenetrable thickets. 


IMPORTANCE OF THE SPECIES—The Beaked Willow is of no commercial and of little 
economic importance in Pennsylvania. This is its southern limit. It remains small and is not 
abundant. Like most of the Willows, it grows in wet situations and will aid in bindng the 
soil, thus preventing erosion and wash-outs. 
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THE ASPENS AND COTTONWOODS—POPULUS (Tourn.) L. 


The genus Populus comprises about 27 species native to the north 
temperate and arctic zones, of which number 19 are native to North 
America and 4 to Pennsylvania. 

The trees belonging to this genus have many common names, as 
Aspens, Cottonwoods, Poplars, or Popples. Although some of them 
are called Poplar, still they are in no way related to the well-known 
Yellow Poplar or Tulip Tree which belongs to the Magnolia family. 

The leaves of some of the representatives become very conspicuous 
on account of their trembling or quaking habit. This fluttering of 
the leaves, even when only a slight breeze is at hand, is due to their 
laterally compressed leaf-stalks. The buds of a few species are evi- 
dently resinous and often pungent. Possibly no group of trees, ex- 
cept the Willows, is so well equipped to disseminate its seeds. The 
seeds are very light, produced in great abundance, and furnished 
with a dense covering of long white hairs which aid in their dis- 
persal. 

The wood of this group of trees is just beginning to be of com- 
mercial importance. It was formerly despised but is now used for 
various purposes, especially for paper pulp. These trees have some 
valuable merits in that they grow very fast, often on situations 
where other species refuse to grow, especially in wet places, and 
may easily be reproduced by cuttings, sprouts, or seeds. 

In addition to the 4 species described, and contained in the sub- 
joined key, a few other species are rather common throughout the 
State especially as ornamental trees. The White or Silver-leaf 
Poplar (Populus alba L.) is a native of Hurope and Asia but very 
common as an ornamental tree. It can be distinguished by its lobed 
leaves, covered by a dense white persistent wool on the lower sur- 
face, and by its twigs, usually covered with white cottony felt which 
rubs off easily. The Lombardy Poplar (Populus nigra var. italica 
Du Roi) is frequently cultivated in this State. It can best be dis- 
tinguished by its form (Fig. 57). The lateral branches are almost 
erect forming a high but narrow crown. The leaves have flattened 
petioles, are finely toothed, smooth, and sharp-pointed. The Balm 
of Gilead (Populus candicans Ait.), sometimes regarded a variety of 
the Balsam Poplar, is occasionally found as a cultivated tree and 
frequently escapes cultivation. It can be recognized by large resi- 
nous buds, reddish-brown twigs, and its ovate leaves with round or 
channeled petioles and heart-shaped base. The leaves of the closely 
related Balsam Poplar (Populus balsamifera L.) do not have a cor- 
date base. 


3. 
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SUMMER KEY JO THE SPECIES 


Leaves with rounded or channeled petioles; twigs with orange-colored pith, ........ 
Site ee ee Poa g er tei e Von nities Piediyi'y.ero'e Sleds b KN eme igre sles vincéa ao saromin ere « P, heterophylla 
Leaves with flattened petioles; twigs with white pith, ............ceeeeee sevens et sree 
Leaves broadly deltoid, abruptly acuminate; stigma-lobes expanded in all direc- 
DLCOIAS STRONG PIR TonS aaa siete eae ran terint sieved @fetecarsna ain ve Crhe:Tehee ppvesevar'e ob e.aevayevere.@ acaucevloee's « ats P. deltoides 
Leaves broadly ovate to nearly round, usually acute at apex; stigma-lobes thread- 
De i Le 2a SOP OES Eee OHIO OT Oona nant A Ochs He SO RC OOO ECO< mato meee ier uae tase 3 
Leaves finely serrate on margin; bark greenish-white, ..............0.--- P, tremuloides 


Leaves coarsely dentate on margin; bark yellowish-gray to black, ..P. grandidentata 


WINTER KEY TO THE SPECIES 


Terminal buds about 4 of an inch long, devoid of resin or only slightly resinous; lateral 


PONOONCY | ED DRCOG VORTOR 6.5 6s caste eve tihies sulk oie ole ator ireel a eneies P. deltoides 
Terminal buds about 4 of-an inch long, devoid of resin or only slightly resinous; lateral 
DINUCHEs  wATHOUt THe VETLICAL TONGeMCy | Yo cvaioiseis--)nirioseieustnvaisietalarcue ide saie re scale shbiedakoueueisus 2 
ANVLCS. BALM TOLAUTOrCOLOTO “DIL, 6 aleve rleiele loin%e vrsusls, «. sleet cusuey ofve/s/orelare)a)sTorets ery PR. heterophylla 
VAR LEMUR PAA UE MN CRs Gin \eigcateta psi erste retaiat eet tavole 4) Aveie volley fel at dscersts lore daacoltel Risve.s1 one feilsrars)eueheveso16ve(s 3 
Buds smooth, glossy, conical, sharp-pointed; often incurved and closely appressed, 
DAT mere OMIA e ILS ter nemiaiane vere aie natalia lls slstears attasulect() 5-6 siuit's eld efeerstete: aks P. tremuloides 


Buds downy, dull, ovate, blunt-pointed, straight, divergent; bark yellowish-gray to 
Mine I cima s vii a Nie eiae cS ete siiissre ev elena ot Beton demons P, grandidentata 
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AMERICAN ASPEN 


Populus tremuloides, Michaux 


FORM—A small tree usually 30-40 ft. high but may reach a height of 80 ft. with a diameter 
of 20 inches. In Pennsylvania usually very small, Trunk continuous, tapering, bearing slender, 
brittle, and rather ascending lateral branches. Crown high, narrow, rather round-topped. 


BARK—On old trunks thick, deeply fissured and black; on upper portion of trunk and young 


stems yellowish-green to white, with dark blotches below the branches. Usually whiter at high 
altitudes. 


TWI1GS—Rather slender, reddish-brown, glossy, smooth, round, sometimes covered with a scaly 
bloom; marked by reddish-yellow ienticels; roughened by leaf scars; pith white and 5-angled. 


BUDS—Alternate, narrowly conical, sharp-pointed, smooth, shiny, usually appressed, often 
incurved; covered by 6-7 reddish-brown, smooth, shiny, bud-scales; basal scale of lateral buds 
outside, 


LEAVES—<Alternate, simple, ovate to nearly round, cordate to truncate at base, acute at 
apex, finely serrate on margin, 14-2 inches long, thin, dark green and shiny above, pale green 
below. Leaf-stalks laterally flattened. 


LEAF-SCARS—Alternate, large, conspicuous, lunate, with a cork-like surface; bundle-scars 
5, simple or compounded. Stipule-scars linear, blackish, rather distinct. 


FLOWERS—Appear about April. Staminate and pistillate flowers occur on different trees. 
Staminate aments are drooping, 13-24 inches long, bearing many closely packed individual flowers 
with 6-12 stamens. Pistillate aments are drooping, 14-23} inches long; when mature 4 inches long, 
bearing relatively few individual flowers with thick stigmas divided into thread-like lobes. 


FRUIT—An oblong conical capsule, 2 valved, light green, borne on a drooping stalk about 4 
inches long. Seeds light brown, surrounded by a mat of long, soft, white hairs. 


Wi00D—Diffuse-porous; medullary rays very fine and indistinct; pores very minute, invisible 
without a lens. Fine in texture, light brown to white in color, neither strong nor durable. 
Weighs 25 Ibs. per cubic foot. Used for paper pulp, boxes, jelly buckets, lard pails, spice kegs, 
wooden dishes. 


DISTINGUISHING CHARACTERISTICS—The American Aspen, also known as Quaking Aspen, 
Trembling Aspen, Small-toothed Aspen, Popple, Poplar, and Aspen, may be distinguished by 
the round or ovate leaves which have a finely serrate margin and are short-pointed. The 
petioles of the leaves are decidedly flattened which causes them to tremble or flutter in response 
to even a light breeze, whence the name Trembling Aspen, The alternate, sharp-pointed, conical, 
often incurved, closely appressed, shiny buds are also characteristic. The buds of the closely 
related Large-toothed Aspen are stouter, not so sharp-pointed, usually divergent, and covered 
with a flour-like, crusty, pale, woolly, substance. The twigs are reddish and ysually smooth while 
those of the Large-toothed Aspen are yellowish-brown, often pale-downy or pale-scaly. The lateral 
branches are more ascending and the bark is lighter in color than that of the Large-toothed 
Aspen. The bark is yellowish-green to white often marked with dark blotches. 


RANGE—A transcontinental species extending from Newfoundland to the Hudson Bay region 
and Alaska, south to Pennsylvania and along the mountains to Kentucky, west to the Rocky 
Mountains, Mexico, and California. The widest range of any tree in North America. 


DISTRIBUTION IN PENNSYLVANIA—Found locally throughout the State. Commonest in 
the mountainous part. Rare and small in the southern part. Abundant on cut-over and recently 
burned areas in northern part. The writer counted 24,792 specimens per acre of this tree upon 
a recent lumbered area in Lycoming county. 


HABITAT—Yound upon practically all soil conditions except swamps. Prefers dry situations. 
Common in abandoned fields, on cut-over areas and burns. Frequently mixed with Fire Cherry 
and Scrub Oak. ‘The latter shades out in time. 


IMPORTANCE OF THE SPECIES—The American Aspen is of no commercial importance in 
Pennsylvania. It remains too small and is too local in its distribution. Next to Spruce and 
Hemlock it is the principal pulpwood of the country. It is also beginning to be used for 
lumber. The wood is white and turns well. Ordinarily it is a poor competitor in the forest 
but it does overcome the Scrub Oak upon burnt-over areas by shading it out. It is also valuable 
as a temporary shelter species for other valuable trees. 


PLATE XXXII. 


. A staminate flowering branch, x 3. 


. A staminate flower, enlarged. 

A pistillate flowering branch, x 4. 
A pistillate flower, enlarged. 

. Section of a fruiting branch, x 4. 


oR ooh 


. A branch with mature leaves, x }. 


AMERICAN ASPEN 


A seed with hairs, enlarged. 
1 


A winter twig, x 4. 


. Section of a twig with a bud and a leaf- 


scar, enlarged. 


PLATE XXXIII. LARGE-TOOTHED ASPEN 


NY CON 


COam-1 


A staminate flowering branch, x 34. 
A staminate flower, enlarged. 

A pistillate flowering branch, x 4. 

A pistillate flower, enlarged. 

A fruiting catkin with capsules, x }. 
A seed with hairs, enlarged. 

A branch with mature foliage, x 4. 
A winter twig, x 4. 


. Section of a winter twig, enlarged. 
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LARGE-TOOTHED ASPEN 


Populus grandidentata, Michaux 


FORM—Usually a:small tree 30-40 ft. high but may reach a height of 70 ft. with a diameter 
of 2 feet. More frequent and larger in this State than the American Aspen. Trunk continuous 
and tapering. Crown often irregular, due to the absence of branches which have been broken 
off on account of their brittleness. Branches usually less ascending than those of the American 
aspen. 


BARK—Near the base of old trunks black, very rough, thick, hard, does not heal over 
branch wounds rapidly. Large smooth surfaces found on flat ridges between fissures. Smaller 
branches similar to those of the American Aspen but with a more pronounced yellow color. 
See Fig. 116. 


TW1GS—Rather stout, reddish to yellowish-brown, round, often covered with a coating of pale, 
woolly, crusty down which occasionally peels off in small flakes. 


BUDS—Alternate, ovate to conical, pointed, dusty, dull, usually divergent, covered by 6-7 
light chestnut-brown scales which are often coated with a dusty flour-like mat of a pale, woolly 
substance, Basal scale of lateral buds on outside. 


LEAVES—Alternate, simple, broadly-ovate, wedge-shaped to cordate at base, acute to acuminate 
at apex, coarsely dentate on margin, 3-4 inches long, dark green above, pale green below. Leaf- 
stalks laterally flattened. 


LEAF-SCARS—Same as leaf-scars of American Aspen, page 102. Stipule-scars are less dis- 
tinct. 


FLOWERS—See ‘‘Flowers’’ under American Aspen, page 102. 


FRUIT—An ament bearing scattered, light green, 2-valved capsules which contain minute 
dark brown seeds surrounded by a mat of long white hairs. 


WOOD—Same as American Aspen, page 102, 


DISTINGUISHING CHARACTERISTICS—The Large-toothed Aspen, also known as Popple 
and Poplar, may be distinguished by its coarsely wavy-toothed leaves, larger than those of the 
American Aspen which it closely resembles. See ‘‘Distinguishing Characteristics’’ under the 
latter. It does not have the resinous buds, nor the ridged bark on the twigs, nor the deltoid 
leaves so characteristic of the Cottonwood. The bark is often covered with oyster-shell-like 
bodies which are the armored portions of the Oyster-shell Scale. Many small trees are killed by 
this scale. 


RANGE—Novia Scotia and Ontario south to Pennsylvania, along mountains to North Carolina 
and west to Minnesota. 


DISTRIBUTION IN PENNSYLVANIA—Rather common throughout the State especially on 
lumbered and burnt-over areas, in abandoned fields, and on charcoal hearths. Usually found in 
mixture, but occasionally in small pure stands. 


HABITAT—Prefers rather rich moist soil, but is also found on dry gravelly soil. Usually large 
on moist situations and smaller, often scrubby, on very dry situatiohs. Frequent asso- 
ciates are Birch, Bird Cherry, Shad Bush, and Scrub Oak. 


IMPORTANCE OF THE SPECIES—The Large-toothed Aspen is of no commercial importance 
in this State. It is of value in our lumbered areas because it covers the soil rapidly, acts 
as a soil-conserver, and often as a soil-improver. It may also act as a temporary shelter for 
more valuable trees while they are young and establishing themselves. It also aids in shading 
out the most aggressive forest weed—Scrub Oak. 
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DOWNY POPLAR 


Populus herterophylla, Linnaeus 


FORM—In the north usually a small tree from 30-50 ft. high; in the south may reach a height 
of 100 ft. with a diameter of 3 ft. Crown high, rather broad and round-topped. ‘Trunk short, 
continuous, and tapering. 


BARK—On old trunks thick, light reddish-brown, rough, broken by long fissures into long 
narrow plates. On younger trynks and large branches thinner, not so rough; fissures shallower 
and ridges smoother than on old trunks. 


TWIGS—Stout, light yellowish, marked by a few scattered pale lenticels, roughened by 
elevated leaf-scars; pith orange-colored. 


BuUDS—Alternate, broadly ovate, slightly resinous, bright reddish-brown, covered with 4-7 
scales which are slightly pubescent towards the base. Leaf-buds about 3 of an inch long. 
Flower-buds about 4 of an inch long, 


LEAVES—alternate, simple, broadly ovate, cordate, rounded or truncate at base, rounded 
or acute at apex, coarsely serrate on margin, 4-7 inches long, dark green above, pale green 
below; leaf-stalks round. 


LEAF-SCARS—Alternate, large, elevated, often 3-lobed, indented on upper margin; with 
3 conspicuous bundle-scars. 


FLOWERS—Appear in March or April. In general similar to the Cottonwood, only both 
staminate and pistillate aments are shorter. 


FRUIT—A drooping ament, when mature about 4-6 inches long, bearing a few scattered, 
dark green, 3-4 valved capsules containing small seeds surrounded by a mat of white hairs. 


WOOD—Same as that of the Cottonwood only slightly heavier. See description page 105. 


DISTINGUISHING CHARACTERISTICS—The Downy Poplar, also known as Swamp Cotton- 
wood, Black Cottonwood, River Cottonwood, and Swamp Poplar, may be distinguished from 
all the Aspens, Poplars, and Cottonwoods native to this State by its round leaf-stalks. The 
leaf-stalks of all the others are laterally flattened. The leaves are large and more bluntly 
pointed than those of the other species. The leaf-margins are not so finely toothed as those 
of the. American Aspens but finer than the other two native species. The bark on old trunks is 
light reddish-brown. The twigs are stouter than those of the Aspens and contain orange 
colored pith. The Aspens have white pith. ‘The buds are bright reddish-brown, slightly resinous, 
covered with scales which are often pubescent near the base. 


RANGE—Connecticut along coast to Georgia, west to Louisiana, and northward to Kentucky 
and Missouri. Its range suggests a somewhat contorted horseshoe, 


DISTRIBUTION IN PENNSYLVANIA—Reported from Chester, Delaware and Franklin counties. 
Very rare and local. Recent investigations indicate that this tree is probably not native to 
the State. 


HABITAT—Found only in low and wet situations, and always mixed with other species in this 
State. 


IMPORTANCE OF THE SPECIES—The Downy Poplar is too rare and local to be of any com- 
mercial importance. It is not attractive ornamentally on account of its heavy limbs and sparse, 
rounded crown. The wood is not listed separately on the market but bought and sold as Cotton- 


wood. 
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PLATE XXXIV. DOWNY POPLAR 


. A staminate flowering branch, x 4. 


A staminate flower, enlarged. 

A pistillate flowering branch, x 4. 

A pistillate flower, enlarged. 

Section of a branch with a fruiting catkin and capsules, x 4. 
A seed with hairs, enlarged. 

Section of a branch with mature foliage, x 
A winter twig, x 4. 


4 


. Section of a winter twig, enlarged. 


PLATE XXXV. COTTONWOOD 


OMS CUR GF bo 


A staminate flowering branch, x 4. 

A staminate flower, enlarged. 

A pistillate flowering branch, x 34. 

A pistillate flower, enlarged. 

A fruiting catkin with capsules, x 4. 
A seed with hairs, enlarged. 

A branch with mature foliage, x }. 
A winter twig, x 34. 


. Section of a winter twig, enlarged. 


COTTONWOOD 


Populus deltoides, Marshall 


FORM—A large tree usually 50-75 ft. high but may reach a height of more than 100 ft. 
with a diameter of 6 feet. Trunk tapering, continuous, sometimes clean for a considerable 
distance from the ground. Crown usually high and pyramidal. Lower lateral branches hori- 
zontal, while most of the upper branches are decidely ascending. The largest Cottonwood in 
Pennsylvania is shown in Fig. 50. 


BARK—On old trunks thick, ashy-gray roughened by long deep furrows which are usually 
longitudinally parallel, and often connect with one another. Rather thin, smooth, and greenish- 
yellow on younger trunks. 


TWIGS—Stout, usually yellow tinged with green or brown, round or-ridged below the buds; 
covered with large, longitudinally-elongated lenticels; pith white and angular. 


BuUDS—Alternate, large, resinous, glossy, smooth, chestnut-brown, covered with numerous 
bud-secales which are sticky, resinous on the interior and smooth on the exterior. Terminal buds 
often 5-angled and larger than lateral ones; lateral buds usually divergent and often recurved. 


LEAVES—Alternate, simple, broadly deltoid, truncate to wedge-shaped eat base, acuminate at 
apex, coarsely serrate on margin, 3-5 inches long, thick, deep shining green above, pale green 
below. Leaf-stalks laterally flattened. 


LEAF-SCARS—Alternate, large, lunate, elevated, depressed on upper margin, sometimes 3-lobed; 
with 3 bundle-scars. Stipule-scars dark and conspicuous. 


FLOWERS—Appear about March or April. Staminate and pistillate flowers occur on different 
trees. The staminate are arranged in drooping aments 3-4 inches long and are densely flowered; 
the pistillate occur in drooping aments 23-34 inches long and sparsely flowered. 


FRUIT—A drooping ament bearing dark green 38-4 valved capsules which contain small 
seeds surrounded with a mat or long white hairs. Fruiting aments 8-12 inches long. 


WoOOD—Diffuse-porous; with very indistinct rays; pores in early wood visible to unaided 
eyes; heartwood dark brown; sapwood wide and white; wood is soft, warps easily, and is 
difficult to split. Weight about 23 lbs. per cubie foot. Used for paper pulp, boxes, crates, berry 
boxes, pails, and tubs. 


DISTINGUISHING CHARACTERISTICS—The Cottonwocd, also known as Carolina Poplar, 
Cotton Tree, and Whitewood may readily be distinguished at any season of the year by its lateral 
branches, which have a tendency to ascend like the Lombardy Poplar (Fig. 57), and by its 
yellowish twigs which often have prominent ridges, running down from the leaf-scars. The 
buds are larger, more resinous, and often more flattened than those of any other member 
of this genus; usually divergent and often incurved. The leaves are very characteristic since 
they have laterally flattened leaf-stalks, are deltoid in outline, truncate at the base and long- 
pointed at the apex. The pores in the early wood are visible to the unaided eye while those 
of the American and Large-toothed Aspens are not visible. 


RANGE—Quebec and Ontario south to Florida, west to the Rocky Mountains. 


DISTRIBUTION IN PENNSYLVANIA—Natura! distribution is very limited. Reported from 
Presque Isle, Erie county, and from Lancaster county. Locally escapes cultivation. Planted ex- 
tensively for ornamental purposes and in a few plantations for forestry purposes. <A large 
plantation is growing near MHollidaysburg in Blair county. 


HABITAT—Prefers rich moist soil, like banks of streams, borders of lakes, and semi-swamps. 


IMPORTANCE OF THE SPECIES—The Cottonwood is planted extensively as an ornamental 
tree but as such it has few merits except its rapid growth, rather attractive form in winter, 
and the pleasant balsamic odor from its coated young developing leaves, It is well adapted 
to wet locations and may be planted where other more valuable trees will not grow. It grows 
rapidly, and produces an excellent pulp-wood. This tree is known to grow 5 feet in a single 
year and 40 feet in 10 years. Cuttings taken from trees and placed in the ground grow very 
readily. When planted in the streets its roots often lift pavements, and clog drains and sewers. 
It is not adapted for street planting. 
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THE WALNUT FAMILY—JUGLANDACEAE 


This family comprises about 6 genera with 35 species of trees and 
shrubs found chiefly in the warmer portion of the north temperate 
zone. Two genera with about 19 species are native to North America. 
Both of these genera, Juglans and Carya, have representatives 
in Pennsylvania. The genus Juglans has 2 species and the genus 
Carya has 5 species native to the State. In addition to the existing 
species a great number of fossil species have been referred to this 
family. Thirty fossil species belonging to the genus Juglans and 10 
species belonging to the Carya have been described. 

This is one of the most important families of trees native to Penn- 
sylvania. Both the Hickories and the Walnuts yield very valuable 
wood. The wood of the Walnuts is esteemed especially for cabinet 
work and that of the Hickories on account of its strength and flexi- 
bility. The bark and husks of the Walnuts are used sometimes as a 
dyestuff. The fruit of both genera is edible. 

The staminate and pistillate flowers are separate but borne on 
the same tree and usually on the same branch. The staminate flow- 
ers are in long drooping aments while the pistillate appear as buds 
and occur in small few-flowered clusters. The leaves of both genera 
are compound and alternate. The fruit is a nut. The nut of the 
Walnuts is sculptured and covered with a fleshy, indehiscent, pulpy 
husk while the nut of the Hickories is not sculptured but is covered 
with a dehiscent husk. 


KEY TO THE GENERA 
Page 


1. Pith of twigs chambered; nuts sculptured or rugose with indehiscent husk; staminate 
catkins thick, compact, usually sessile and solitary; wood diffuse-porous,..Juglans 107 


1. Pith of twigs continuous; nuts smooth or ridged with dehiscent husk; staminate 
catkins slender, loose, long-stalked, in 38; wood ring-porous, ............. Carya 110 
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THE WALNUTS—JUGLANS, L. 


This genus comprises about 15 species which are found chiefly in 
the north temperate zone. Five species are native to North America 
ica, two of these are found in Pennsylvania. In addition to the 
native species, a European species known as the English Walnut 
(Juglans regia L.) is widely distributed in the United States as an 
ornamental tree. It is this European species which yields the val- 
uable Circassian Walnut wood used so extensively in the manufac- 
ture of furniture and it also produces the English walnuts so com- 
mon in our markets. 

Our native species produce materials which are of considerable 
commercial importance. The wood is highly prized. The nuts are 
delicious and valuable as a food. The bark and husks are used as 
dyes and tans. The wood of our walnuts is diffuse-porous and brown 
to black in color. The leaves are alternate and compound. The 
pith is chambered. The fruit ripens in one season and consists of a 
sculptured or rugose nut covered by a pulpy husk which does not 
split open into regular segments. The kernel of the nut is 2-4 
lobed, large and oily. The nuts are scattered mainly by rodents 
which bury them for food, and by floods which carry them along 
their courses. 


SUMMER KEY TO THH WALNUTS 


Page 

i. Leaflets 11-17, often viscid-hairy, the terminal leaflet usually present; pith dark 
brown, dark gray; fruit sticky-hairy; nut elongated-ovate, ..........+- J. cinerea 108 

1. Leaflets 13-23, not viscid-hairy, the terminal leaflet often absent; pith light brown; 
bark dark brown; fruit sticky-hairy; nut globose, ..........cccccescees J. nigra 109 


WINTER KBHY TO THE WALNUTS 


1, Bark gray; pith dark brown; nut elongated-ovate; upper surface of leaf-scar not 
notched; hairy transverse fringe above leaf-scar present; terminal buds evidently 
fattened. emnot) Jess; than 4 OL Ssireinch Wong, © i... sae7<-sfaia\e = cleye/s/asls lesley J. cinerea 108 

1, Bark dark brown; pith light brown; nut globose; upper margin of leaf-scar notched; 
hairy fringe above leaf-scar absent; terminal buds slightly flattened, 4 of an inch 
GSC SIN IURONYOU LS ate eta = o's kos ahr tie iealeretabsi ev o0/ ale ais alo a°eio’nie’pie nl © Wialsisigeiera;y sta sinunin © J. nigra 109 
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BUTTERNUT 


Juglans cinerea, Linnaeus 


FORM—A small to medium-sized tree usually attaining a height of 30-50 ft. with a diameter 
of 1-2 ft., but may reach a height of 80-100 ft. with a diameter of 3-4 feet. Trunk usually short, 
like that of the apple tree. Crown usually broad, deep, round-topped, rather open, often unsym- 
metrical, 


BARK—On branches and young trunks rather smooth, light gray; on older trunks roughened 
by black fissures which separate wide, smooth, light gray ridges. Inner bark bitter, light in 
color, becoming yellow on exposure. See Fig. 101. 


TWIGS—Alternate, stout, round; at first hairy and sticky, later smooth; roughened by 
leaf-scars, bitter to taste, greenish-gray to buff in color, covered with a few pale lenticels; 
pith chambered, dark brown. If chewed, twigs and young bark color the saliva yellow. 


BUDS—Alternate, covered with dense pale down. Terminal bud 4-2 of an inch long, flattened, 
blunt-pointed, with its outer scales lobed. Lateral buds smaller than terminal, ovate, very 
blunt-pointed, often superposed. Scaly cone-like lateral buds often present. These are in reality 
partially developed catkins, 


LEAVES—Altenate, compound, 15-30 inches long, with 11-17 leaflets. Leaflets 3-5 inches long, 
serrate on margin, acute at apex, unequally rounded at base and usually sessile or nearly so. 
Petioles hairy and sticky. 


LEAF-SCARS—Alternate, large, 3-lobed, concave, with raised margins, with 3 clusters of 
bundle-scars arranged in a U-shaped line. Upper margin of leaf-scar usually convex, rarely 
notched. 


FLOWERS—Appear about May when leaves are half developed. Staminate and pistillate 
flowers separate, but occur on the same tree and usually on the same branches. Staminate 
arranged in unbranched catkins, which become 8-5 inches long. Pistillate produced in 6-8 
flowered spikes. 


FRUIT—An elongated-ovate sculptured nut covered with a fleshy indehiscent husk. Husk 
very hairy and sticky. Nut four-ribbed, pointed at one end; contains a sweet edible and very 
oily kernel. 


W0O0D—Diffuse-porous with ring-porous tendency; with inconspicuous medullary rays; soft, 
not strong, light brown, and coarse-grained. Weighs 25 lbs. per cubic foot. Used in fur- 
niture, interior finishings, and occasionally in church altars, ceilings, and flooring. 


DISTINGUISHING CHARACTERISTICS—The Butternut, also known as White Walnut and 
Oilnut, resembles the Black Walnut, but is distinguished from it by its shorter and light- 
barked trunk, dark brown pith, larger and more flattened terminal buds, lighter colored wood, 
elongated-ovate fruit, and unnotched upper margin of the leaf-scar with a hairy fringe above it. 


RANGE—New Brunswick and Quebec, west to Minnesota, and south to Delaware and Arkansas, 
and along the mountains to Georgia. 


DISTRIBUTION IN PENNSYLVANIA—Local throughout the State in rich bottom lands and on 
fertile hillsides. Very common locally in the southeastern and southern parts. It is commoner 
in the northern part of the State than the Black Walnut, and in the southern part it ascends 
the mountains to higher elevations than the Black Walnut. 


HABITAT—Prefers rich moist soil. Common along fences, streams, and roads. Occasionally 
found on high mountains. 


IMPORTANCE OF THE SPECIES—The Butternut can hardly be classed as a valuable timber 
tree. It produces a beautiful wood and delicious nuts but the trees seldom reach a large size. 
The old trees are very susceptible to the attack of wood-destroying fungi. The tree is attractive 
ornamentally, It branches freely, often forming many crooks and notches which yield the highly 
figured wood. 
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PLATE XXXVI. 


half developed leaves. (s) 3 
catkins of staminate flowers, 
flowers, | 


with f 
unbranched | 
and (p) a cluster of pistillate 
x 4. 

mature leaflet, x 4. 
staminate flower, slightly enlarged. 
pistillate flower, slightly enlarged. 
cluster of. mature fruit, x. . 
winter twig showing buds, letticels, . 
leaf-scars, and pith x }$. | 


BUTTERNUT 


7. Longitudinal section of twig showing cham- 
bered pith, slightly enlarged. 

8. Section of winter branch showing leuf- 
scars, hairy fringe above leaf-scars and 


superposed buds, slightly enlarged. 


9, A nut with husk removed, x 4. 

10, A terminal bud, natural size. 

11. A terminal bud (broad-side view), natural 
size, : 

12. Section of a branch showing superposed 


_lateral flower buds, .evlarged. 
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PLATE XXXVII. BLACK WALNUT. 


. Branch with developing leaves and (s) three solitary catkins of staminate flowers and (p) 


a spike with three pistillate flowers, x 4. 
A staminate flower, slightly enlarged. 


. A pistillate flower, slightly enlarged. 


A branch with a mature leaf and fruit, x }. 
A winter twig, x 4 


Longitudinal section of twig showing chambered pith, enlarged, 


. Section of twig showing superposed and gaping buds, aud leaf-scars with 3 clusters. of bundle- 


sears and notched upper surface, slightly enlarged. 


. A nut with husk removed, x 3. 
. Terminal section of winter twig showing leaf-scar and terminal bud with bud-scales, slightly 


enlarged. 
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BLACK WALNUT 


Juglans nigra, Linnaeus 


FORM—A large tree, usualiy attaining a height of 80-100 ft. with a diameter of 2-3 ft., but 
may reach a height of 150 ft. with a diameter of 6-8 feet. Trunk usually straight, clean, 
slightly tapering, bearing a round-topped crown. 


A BARK—Semi-fibrous, thick, rough, longitudinally and occasionally diagonally fissured. Outer 
bark dark brown to grayish-black. Inner bark light colored, but turns yellow upon exposure. 
See Fig. 102. 


TWIGS—At first hairy, later smooth, orange-brown to dark brown, stout, covered with rather 
inconspicuous, somewhat raised lenticels; pith light brown, chambered. 


BUDS—Alternate, covered with thick, pubescent scales. Terminal buds usually less than 
4 of an inch long, flattened, ovate, blunt-pointed. Lateral buds usually less than 1/6 of an 
inch long, obtuse at apex, often superposed. 


LEAVES—Alternate, compound with 13-23 leaflets. Leaflets 3-4 inches long, oblique at base, 
acute at apex, serrate on margin, almost sessile and arranged opposite or alternate to each 
other, 


LEAF-SCARS—Alternate, large, 3-lobed, often® heart-shaped, raised; upper margin notched 
in which an axillary bud is often located. Bundle-scars grouped in three clusters, arranged 
in a U-shaped line. 


FLOWERS—Appear in May when the leaves are about half-developed. Staminate and pis- 
tillate flowers are separate, but occur on same tree and usually on same branch. Staminate 
arranged in unbranched catkins. Pistillate produced in 2-5 flowered spikes. 


FRUIT—A sculptured nut with a fleshy indehiscent covering. Nut round, very rough, 1-2 
inches in diameter, occurs solitary, in pairs, sometimes in 3s; contains an edible somewhat oily 
kernel. 


Wo0OD—Diffuse porous with a ring-porous tendency; medullary rays inconspicuous; rich dark 
brown, very durable, hard, strong, splits easily, takes glue well. Weighs 38 lbs. per cubic 
foot. Used in furniture, interior finishings, musical instruments, automobiles, sewing machines, 
fire-arms. \ 


DISTINGUISHING CHARACTERISTICS—The Black Walnut, also known as Walnut, some- 
what resembles the Butternut or White Walnut but bears little resemblance to other trees. 
It may be distinguished from the Butternut by its light brown chambered pith, shorter and 
less flattened terminal buds, darker bark, larger size, more globose nut, notched upper margins 
of leaf-scars, and the absence of a hairy fringe above the leaf-scar. 


RANGE—New England and New York to Minnesota, and south to Florida. 


DISTRIBUTION IN PENNSYLVANIA—Local throughout the State in rich bottomlands and 
on fertile hillsides. Very rare in the northern part, where it is entirely absent over large areas. 


HABITAT—Prefers rich moist soil. Requires plenty of light and deep soil since it is evi- 
dently tap-rooted. Jt does not thrive in the northern part of the State. It is generally 
absent throughovt the cold Black Forest region of Pennsylvania. The Butternut extends farther 
northward and grows at higher altitudes, 


IMPORTANCE OF THE SPECIES—The Black Walnut is one of the most valuable timber trees 
native to this State. It reaches a large size, is attractive ornamentally, and produces wood 
valuable for its color, figure, and the fine polish which it takes. The nuts are highly prized. 
Forest grown trees rarely produce much fruit. Open grown trees produce abundant fruit and 
often highly figured wood. 
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THE HICKORIES—CARYA, Nuttall 


The Hickories and the Walnuts belong to the same family. All but 
one species of Hickory, so far as known, are native to the part of 
North America lying east of the Rocky Mountains. Geological rec- 
ords inform us that the ancient forests of hickory extended into 
Greenland and Europe. None of the fossil species shows evidence of 
living after the ice age. This suggests the presumption that the 
hickory forests were completely destroyed by sheets of ice advancing 
from the North towards the South. These sheets covered a large part 
of Europe and North America. To-day no native species of Hickory 
are found in Europe, showing that they were completely exterminated 
during the ice age. In North America the ice covered only a portion 
of the range of hickory. Hickory is found today not only in the non- 
glaciated region of North America but in addition it has regained 
some of the lost territory. The northern limit of Hickory is, how- 
ever, still about 1,000 miles south of its northern limit in the ancient 
flora of Greenland. The range of some of the more important species 
of Hickory has been extended by man. 

The Hickories have alternate, compound and odd-pinnate leaves. 
The leaf-scars are large and conspicuous. The flowers are unisex- 
ual. The staminate or male (pollen-bearing) flowers are produced in 
long slender, drooping aments. The aments are usually in 3s, united 
near the base of twig into a common stalk which is attached to the 
twig at the base of the new growth. The pistillate or female flowers 
which develop into the fruit occur at the end of the season’s twigs in 
spike-like clusters of 2-6. The fruit resulting from the development 
of the pistillate flowers matures in one season. The nuts are ovoid 
to cylindrical and covered with a husk which is 4-valved. In most 
species the husk splits open at least to the middle when it becomes 

dry, but in a few species it separates very little. 
* The Hickories are amongst our most important timber trees. They 
are not important because they produce a large quantity of wood 
but because they produce a special quality of wood used for special 
purposes for which no substitutes have been found. The wood is 
unsurpassed for such uses where strength combined with lightness 
is desired. It is largely used for handles and in the manufacture 
of our best carriages, especially in the construction of the wheels. 
Not all of the species, however, produce valuable wood. The wood 
of the Bitter Nut Hickory is relatively of little value. The nuts of 
a few species are edible. These nuts were used for food and for 
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oil by the Indians and at the present time they are used extensively 
for food. The most valuable and edible nuts are obtained from the 
Shag-bark Hickory (Carya ovata). 

The genus Carya comprises about 10 species found in eastern North 
America and 1 species in Mexico. Six species are native to this 
State. One species, the small-fruited Hickory (Carya microcarpa, 
Nutt.), sometimes considered a variety of the Pignut Hickory, is 
found locally in the State but not described in this publication. In 
addition to our native species the Pecan Hickory (Carya illinoensis) 
is planted extensively for ornamental purposes and for the sweet 
nuts which it produces. 


SUMMER KEY TO THE HICKORIES 
Page 


1. Leaflets 7-11, small, lanceolate, usually curved, ...............- «....C, cordiformis 116 
1, Leaflets 5-7, large, broader than lanceolate, rarely Curved, ........cccceecceccceveees 2 


2. Husk of fruit splits tardily into 4 valves; valves of fruit thin and rather friable at 
maturity; twigs smooth, relatively slender, cherry-colored to gray, ...... Cc. glabra 115 

2. Husk of fruit splits promptly into 4 valves; valves of fruit thick and hard at 
maturity; twigs often hairy towards tip, rather stout, buff, gray, or brownish, ..3 


3. Bark close, rough but not shaggy on old trunks; twigs relatively stout; foliage scurfy 


OVP PUDCSCCIT mrerercie eta ts itis clave aretexsscievelors clarece sta: eusletevare eo cis. ainte a vecwsalet oceptevatersrecste hime vb C. alba 114 
8. Bark shaggy separating into long plates on old ieasis: ; twigs not so stout; foliage 
smooth or sometimes downy beneath, .........cecececovecs OIE PROPIONIC 4 


4, Leaflets usually 7; nuts dull white or yellowish and pointed at both ends, ..C. laciniosa 113 
4. Leaflets usually 5; nuts white, rounded or notched at the base, .............. C. ovata 112 


WINTER KHY TO THE HICKORIES 


1. Buds yellow with 4-6 bud-scales valvate in pairs; lateral buds often evidently- 
stalked; terminal buds elongated and flattened, ............-+se00- C. cordiformis 116 
1. Buds not yellow, truly scaly; bud-scales 10 or more usually overlapping, except outer 
ones on lateral buds which may form a closed sac but in time split from the 
BOs) Inner GCALES) HAT: ve rciore ciel s!cinie'a's| ala e\o%s/0 e1e/s)alojslnlels.»/s]0\o.e\n\ee\e!sieleie'sis/sisie o-sielv eis\e's 2 


2. Buds small; terminal buds 1/5 to 2/5 of an inch long, their outer scales glandular 
dotted; twigs smooth, relatively slender, cherry-colored to gray; husk. of fruit 
thin, not freely splitting to base, with thin-shelled nut, .............- C. glabra 115 
2. Buds large; terminal buds 2/5 to 3/5 of an inch long, their outer scales almost 
glandless; twigs often hairy towards tip, rather stout, buff, gray, or brownish; 
husk of “fruit thick, freely splitting tom base, . osiee ccc s eee ce ence eter cewnep ees 3 


8. Twigs relatively stout; bark rough and. close, not shaggy; nut brownish, thick- 
shelled, with small kernel; terminal buds broadly-ovate with their outer scales 


Carly GeECIGUOUS, ©... cere secs cere cere sees cscs cr sc recess eeeeneercreecececes C. alba 114 
38. Twigs not so stout; pas shaggy; a white, dull-white, or yellowish with large 
kernel; terminal buds elongate with their outer scales tardily deciduous, ...... 4 
4, Nuts dull white or yellowish and pointed at both ends, .............-.+-- C. laciniosa 113 


4, Nuts white, rounded or notched at the base, ....-.ssesseesecereeecerseereees C. ovata 112 


112 ; 
SHELL-BARK HICKORY 
Carya ovata, (Miller) K. Koch 


FORM—A large tree usually reaching a height of 50-75 ft. with a diameter of 2 ft. but 
may reach a height of 120 ft. with a diameter of 3-4 ft. Trunk straight, slender, in dense 
stands free from branches for the greater part of its length; in open grown trees short, with 
an oblong-cylindrical high crown. » 


BARK—On old trunks shaggy, light gray, 2/5-1 inch thick, peeling off in rough strips or 
plates which are usually loose at both ends and fastened in the middle. On young trunks smooth 
and light gray. See Fig. 109. 


TW1GS—Intermediate in thickness between the Mocker Nut and the Pignut Hickory, usually 
slightly downy, sometimes smooth and glossy; reddish-brown to grayish, covered with numerous 
conspicuous and longitudinally-elongated lenticels; pith angular. 


BuDS—Alternate, more than 2-ranked. Terminal bud broadly ovate, blunt-pointed, 2/5-4/5 
of an inch long, usually covered by about 10 bud-scales. The 38-4 outer scales dark brown, 
broadly triangular, sharp-pointed, often hairy especially along margin, sometimes smooth, and 
often with the apex terminating in a long rigid point. Inner scales increase in size in spring, are 
tardily deciduous, yellowish-green or reddish, densely downy on outer surface and smooth within. 


LEAVES—Alternate, 8-14 inches long, compound, with 5-7 leaflets. Leaflets differ in size; 
basal pair small, relatively short and widest near the base; upper pair obovate and larger than 
hasal pair; terminal large and obovate. Leaflets serrate on margin, acute at apex, tapering 
or rounded at base, usually smooth but sometimes hairy on lower surface. 


LEAF-SCARS—Alternate, more than 2-ranked, large, conspicuous, somewhat raised, heart- 
shaped or 3-lobed or inversely-triangular or sometimes elliptical, containing numerous con- 
spicuous bundle-scars which are distributed irregularly or grouped in 8 clusters or arranged in 
a curved line, 


FLOWERS—Appear about May when leaves are almost fully developed. Staminate and pistil- 
late flowers occur separately. Staminate are hairy and arranged in aments which are clustered 
in 8s and 4-5 inches long. Pistillate rusty-woolly arranged in 2-5 large spikes. 


FRUIT—Globular or depressed at apex, 1-2 inches long, with a thick husk which splits into four 
pieces completely to the base. Nut is white, oblong, somewhat flattened, ridged, barely tipped 
with a point, with thin shell and large sweet kernel. 


W0OOD—Ring-porous; pores of summer wood rather large, isolated, rather evenly distributed, 
not in groups or lines; medullary rays rather abundant but inconspicuous; conspicuous lines of 
wood parenchyma present. Wood very heavy, hard, strong, tough, elastic, close-grained, 
usually straight-grained, not durable in contact with soil. Heartwood light brown or reddish with 
white sapwood. Weight from 50 to 52 Ibs. per cubic foot. Used chiefly for handles and light 
vehicles. Valuable for fuel and smoking meat. 


DISTINGUISHING CHARACTERISTICS—The Shell-bark Hickory also known as Shag-bark 
Hickory, can be distinguished from the Bitter Nut Hickory by means of its larger many-scaled 
buds which are not flattened nor yellow, and by its bark which is shaggy, while that of the latter 
is close and rough. The bark of the Pignut Hickory is also close and rough. The Pignut Hickory 
has scaly buds but they are much smaller than those of the Shell-bark Hickory. The fruit of both 
the Pignut Hickory and Bitter Nut Hickory is smaller and has a thin tardily or non-splitting 
husk and a smaller bitter kernel, and their leaves are smoother and their leaflets narrower than 
those of the Shell-bark Hickory. The Mocker Nut Hickory has stouter twigs, scurfier pubescent 
foliage, closer and rougher bark, and browner nuts with a small kernel. For distinguishing 
characteristics between Carya ovata and Carya laciniosa, see page 113. 


RANGE—Quebec west to Minnesota and south to Florida and Texas, 


DISTRIBUTION IN PENNSYLVANIA—Most common in the southeastern and southwestern 
parts of the State. Rare in the mountainous parts, except locally in the valleys. Rather 
abundant locally east of the Allegheny mountains especially in the fertile valleys along the rich 
foothills. Reported rather abundant locally in the northern part. 


HABITAT—Prefers rich moist soil and plenty of light. Common in the valleys and in the moist 
hillside woods. Also common along streams, and on the border of swamps. 


IMPORTANCE OF THE SPECIES—This is a very important species on account of the valuable 
wood and nuts which it produces. It is not very common in the State as a whole, but where it 
does occur it should be protected and regenerated as much as possible. Seeds rather than seed- 
lings should be planted because the latter are sensitive to transplanting on account of their 
long taproot. 
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PLATE XXXVIII. SHELL-BARK HICKORY 


A flowering branch, x 3. 


. A branch with fruit and a mature leaf, x 3. 


A nut with part of husk removed, x 3. 
A nut, x. 4. : 
Cross-section of a nut showing kernel, x 4. 


. A winter twig, x 4. ; 
. Terminal part of a winter twig, natural size. 


Section of a winter twig showing a lateral bud and leaf-scar, enlarged. 


PLATE XXXIX. BIG SHELL-BARK HICKORY 


. A flowering branch, x }. 

A branch with fruit and a mature leaf, x 3. 
A nut, x4. 

Cross-section of a nut, x 4. 

A winter twig, x 4. 

Terminal part of a winter twig, slightly enlarged. 
A leaf-scar with bundle-scars, slightly enlarged. 
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BIG SHELL-BARK HICKORY 


Carya laciniosa, (Michaux f.) Loudon 


FORM—In general it is the same as the Shell-bark (Carya ovata) except that it does not attain 
so large a diameter, When grown in a dense forest its trunk is very long, clean, and slightly 
tapering. 


BARK—Same as Shell-bark Hickory (Carya ovata) or probably somewhat less shaggy. 


TWIGS—Stout, usually a little velvety or tomentose, buff to nearly orange in color, covered 
with numerous rather inconspicuous longitudinally-elongated lenticels; pith angular. 


BUDS—Similar to those of the shell-bark (Oarya ovata) except that they are a little larger 
and have less keeled and more hairy outer scales. 


LEAVES—Alternate, compound, with 7-9 leaflets, 10-22 inches long. Leaflets differ in size; basal 
pair smallest, about 4 size of the terminal; the upper pair broadest between the middle and the 
apex. Leaflets sharp-pointed at apex, serrate on margin, tapering or rounded at base, thick, firm, 
dark green and smooth above, pale green to brownish and hairy below. Leaf-stalks grooved, stout, 
smooth or hairy, thickened at base, often persist for a long time. 


LEAF-SCARS—Alternate, more than 2-ranked, large, conspicuous, somewhat raised, heart-shaped 
or 3-lobed or inversely triangular or sometimes elliptical, containing numerous conspicuous bundle- 
sears which are distributed irregularly, grouped in 3 clusters or arranged in a curved line. 


FLOWERS—Similar to those of Shell-bark Hickory (Carya ovata). See page 112. 


FRUIT—Ovoid or broadly-oblong. 4-ribbed above the middle, covered with very thick husk 
which splits readily to the base. Nut dull white or yellowish, thick-walled, usually strongly 
pointed at both ends, containing a sweet, light brown and deeply lobed kernel. 


WoOOD—Similar to that of the Shell-bark (Carya ovata), see page 112. Lumbermen do not and 
manufacturers cannot distinguish between wood of the two species. 


DISTINGUISHING CHARACTERISTICS—The Big Shell-bark Hickory, also known as Shag-bark 
Hickory and King Nut, is most closely related to the Shell-bark Hickory (Carya ovata). It can 
best be distinguished by its dull white or yellowish nuts which are usually strongly pointed at 
both ends, while those of the latter are white and barely tipped with a point and often rounded 
or notched at the base. The leaflets of this species number 7-9 to a leaf and aré more downy 
on the lower surface than in Carya ovata which has only 5-7 leaflets to each leaf. For dis- 
tinguishing characteristics between this species and other Hickories see ‘‘Distinguishing Charac- 


teristics’? under Carya ovata, page 112. 


RANGE—Central New York and Pennsylvania, west to flowa and Nebraska and south to Ten- 
nessee and Arkansas, 


DISTRIBUTION IN PENNSYLVANIA—Common in the southeastern part of the State. Most 
common east of the Allegheny mountains. Rare in the mountainous region except locally in the 
fertile valleys between the mountains. Locally present in the western part. Probably most com- 
mon in Northampton, Bucks, and Montgomery counties. 


HABITAT—Prefers wet, rich soil. Often found on situations which are temporarily flooded in 
spring. Frequent in rich bottomlands and on fertile hillsides. z 


IMPORTANCE OF THE SPECIES—This is a very important tree on account of the valuable 
wood and nuts which it produces. It is not very common in the State as a whole, but where it 
does occur it should be protected and regenerated as much as possible. Seeds should be planted 
rather than seedlings because the latter are sensitive to transplanting on account of their long 
taproot, 
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MOCKER NUT HICKORY 
Cary alba, (Linnaeus) K. Koch 


FORM—A large tree usually 50-75 ft. high with a diameter of about 2 ft. but may reach a 
height of 90 ft. with a diameter of 3 ft. Crown narrow oblong to broad round-topped. Trunk 
often swollen at base, in dense stands straight, clean, with little taper and free from branches 
for one-half of its height. 


BARK—Dark or light gray, 4-3 of an inch thick, close, not shaggy nor smooth, roughened by 
irregular furrows which separate broad, flat, close, more or less scaly and rounded ridges. See 
Tig. 111. 


TWwiIGS—Compared with the other Hickories very stout, usually decidedly downy, reddish- 
brown, covered with numerous pale and longitudinally-elongated lenticels; pith angular. 


BUDS—Alternate, more than 2ranked. Terminal bud very large, ovate, 2/5-4/5 of an inch 
long, densely hairy, usually blunt-pointed, covered with overlapping scales, the outer pair of 
which drops off in autumn and exposes the inner yellowish-gray silky scales. Lateral buds 
reddish-brown and do not split open very early. 


LEAVES—Alternate, 8-12 inches long, compounded with 7-9 leaflets. Leaflets lanceolate-obovate, 
sharp-pointed at apex, toothed on margin, rounded or tapering at base, very fragrant, often 
downy on lower surface. Leaf-stalks hairy, flatttened, grooved, and enlarged at base. Upper pair 
of leaflets largest, with greatest width between the middle and the apex; lower pair often 
oblong-lanceolate. 


LEAF-SCARS—Similar to those of Shell-bark Hickory (Carya ovata). 


FLOWERS—Appear about May when the leaves are half developed. Staminate and pistillate 
flowers occur separate. Staminate borne in slender catkins 4-5 inches long, which are clustered in 
38s on a common stalk. Pistillate borne in 2-5 flowered pale hairy spikes. 


FRUIT—Globular or ovoid, 14-24 inches long, with a very thick or hard husk which splits to 
the middle or base. Nut globular, brownish, not evidently-flattened but ne towards apex, 
with a very thick shell and comparatively small and sweet kernel. 


WOOD—Similar to that of the Shellbark Hickory (Carya ovata.) See description, page 112. 
Has a somewhat wider sapwood which is very white in color whence its specific name—alba. 
Heartwood dark brown. 


DISTINGUISHING CHARACTERISTICS—The Mocker Nut Hickory, also known as the Bull Nut 
Hickory, the Big Bud Hickory, and the White-heart Hickory, can be distinguished from the two 
Shell-bark Hickories by its bark, which is rough and close-fitting and does not shag off, its 
stouter twigs, its scurfy pubescent foliage and its globular fruit which contains a globular brown- 
ish thick-shelled nut with a relatively small kernel. The buds are somewhat larger than those 
of the Shell-bark Hickories and thicker than the Pignut and Bitter Nut. The kernel of the latter 
two species is bitter and their leaflets are narrower and smoother. 


RANGE—Massachusetts and Ontario, west to Nebraska, and south to Florida and Texas, 


DISTRIBUTION IN PENNSYLVANIA—Found most commonly in the rich valleys in the eastern 
and southern parts of the State with local outposts in the central part. Also found in the 
hardwood forest region in the western part. 


HABITAT—Prefers rich, moist woods. Requires considerable moisture and sunlight. Does not 
thrive in shaded situations. Found mainly in valleys and in fertile situations at the bottom of 
slopes. 


IMPORTANCE OF THE SPECIES—The Mocker Nut Hickory produces as valuable a wood as 
any of the Hickories. Some think that the wood is better than that produced by our other native 
Hickories because of the large amount of white sapwood. It is difficult to transplant on account 
of its long taproot, hence it is advisable to plant the seeds rather than seedlings. Every effort 
which one puts forth in developing and perpetuating this tree in our forests, especially in the 
farmer’s woodlot, is justified. The fruit is large but the kernel is small and as a consequence it 
has no special market value, 
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. Branch with a mature leaf and fruit, x $. 
. A nut with husk removed, x 3. 
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XL. MOCKER NUT HICKORY 


. Branch with immature leaves and flowers, x 


Longitudinal section of a nut, x 3. 
A winter branchlet, x }. 

A winter Dranchlet, slightly enlarged. 
Section of winter branch, enlarged, 
Seetion of winter branch, enlarged. 
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BITTER NUT HICKORY 


Carya cordiformis, (Wangenheim) K. Koch 


FORM—A. rather large tree usually 50-75 ft. high with a diameter of 1-2 ft. but may reach 
a height of 100 ft. with a diameter of 24-3 feet. Trunk long, clean, with little taper. Crown 
round-topped, broadest near top, rather shallow in forest grown specimens. ‘Lateral branches 
stout and ascending, often with semi-pendulous branchlets. 


BARK—Light gray, rather thin, roughened by shallow fissures and narrow ridges; tight- 
fitting and does not peel off or shag off in loose scales like the Shag-bark Hickory. See Fig. 112. 


TWIGS—Slender, smooth, glossy, often yellow-glandular and hairy towards apex, grayish 
or orange-brown or reddish, roughened with numerous pale and longitudinally-elongated lenticels; 
pith brown and angular. 


BuDS—Alternate, covered by 4 yellowish, glandular-dotted scales occurring in valvate pairs. 
Terminal bud evidently-elongated, flattened, blunt-pointed. Lateral buds usually superposed; 
the lowest or axillary one usually small and sharp-pointed; the upper one larger, evidently-stalked 
and angular. 


LEAVES—Alternate, 6-10 inches long, compound, with 7-11 leaflets. Leaflets lanceolate to 
ovate-lanceolate, lateral ones sessile, sharp-pointed at apex, finely toothed on margin, obliquely 
tapering or heart-shaped at base; when mature dark yellowish-green above, paler below. 


LEAF-SCARS—Alternate, large, conspicuous, raised, heart-shaped, triangular to elliptical, 
lighter than twigs, containing numerous bundle-scars arranged in 3 groups or in a single curved 
line or occasionally scattered irregularly over whole scar. 


FLOWERS—Appear about May when leaves are half-developed. Staminate and pistillate 
flowers occur separate. Staminate are green and arranged in triple-clustered aments about 3-4 
inches long. Pistillate grouped in small clusters on the new growth about 4 of an inch long, 
somewhat angled and scurfy-hairy. 


FRUIT—Matures about October; spherical to obovate, about %-14 inches long. Husk thin, 
yellowish glandular-dotted, splits open to about the middle into four valves; before splitting 
appears 4-winged from apex to about the middle. Nut thin-shelled, at least as broad as long, 
smooth, short-pointed, with reddish-brown and very bitter kernel. 


WOOD—Wood resembles that of the other Hickories, described on page 112, only it is 
somewhat lighter, not quite so strong, of somewhat less fuel value, more brittle, less stiff, 
and yields more ash when burned. 


DISTINGUISHING CHARACTERISTICS—The Bitter Nut Hickory, also known as Tight Bark 
Hickory, Swamp Hickory and Bitter Hickory, can be distinguished by its lanceolate leaflets which 
are pubescent beneath, and smaller than those of any other native Hickory. It is the only native 
species which has yellow buds with 4-6 bud-scales arranged in valvate pairs. Its terminal buds 
are flattened and elongated while the lateral buds are evidently-stalked and superposed. The 
nut is globular, short-pointed, thin-walled, containing a bitter kernel, and is covered by a thin 
husk which in time splits open from the apex to about the middle. The bark is rough, but 
does not scale off, which characteristic it has in common with the Pignut and the Mocker Nut. 


RANGE—Quebec to Minnesota and Nebraska and south to Florida and Texas. 


DISTRIBUTION IN PENNSYLVANIA—Local throughout the eastern and southern parts. Com- 
mon in the southwestern part, where it attains a large size. Also reported from the central and 
northern parts. In the northern part it is rare. It follows the streams and valleys northwards 
as far as it can withstand the cold. Beyond this it is occasionally found on the mountain tops 
above the severe frost line. Usually solitary and scattered. 


HABITAT—Prefers low, wet and fertile situations such as borders of streams and farmer’s 
woodlots located in rich agricultural regions. Often found, however, far up the slopes of moun- 
tains. It ascends almost to the top of the South Mountains in Pennsylvania. Not very tolerant 
of shade. 


IMPORTANCE OF THE SPECIES—The Bitter Nut Hickory producés valuable wood but its 
fruit is not edible. It grows best on rich moist soil such as one usually finds in a farmer’s 
woodlot. It endures transplanting better and grows more rapidly than any other of our 
Hickories. This valuable tree is becoming rare. A future supply of wood should be insured 
by developing this tree in mixture with others in the farmer’s woodlot and in fertile portions 
of larger forests. It is not gregarious but prefers to grow.as a single specimen in mixture 
with other trees. 
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PLATE XLII. BITTER NUT HICKORY 


. Branch with immature leaves and tlowers, x 4. 
. Branch with a mature leaf and fruit, x }. 

. A fruit with husk partly opened, x 3. 

. A nut with husk removed, x 4. 

. Longitudinal section of nut, x 4, 


A winter branch, x $4 


Section of winter branch showing superposed buds, slightly enlarged, 
: per} 5 : 


. Section of winter branch showing superposed buds and leaf-scar, slightly enlarged 


A leaf-sear with bundle-scars, enlarged. 
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THE BIRCH FAMILY—BETULACEAE 


The Birch family comprises 6 genera with about 75 species of 
trees and shrubs which are confined to the colder part of the northern 
hemisphere. Of this number 5 genera with about 30 species are 
native to North America and 5 genera with 11 species to Pennsyl- 
vania. 

All the members of this family, even though they may belong to 
different genera, have many morphological features in common. The 
leaves are simple, alternate, borne singly or in pairs on the branches 
but never opposite each other. The staminate and pistillate flowers 
are separate, but are borne on different parts of the same tree and usu- 
ally on different parts of the same branch. The staminate flowers are 
long, usually in dropping aments, or in spike-like or knob-like aments 
and may be with or without a perianth. The fruits are small, one- 
celled, usually subtended by a large bract which in the most impor- 
tant genera develops into a cone-like structure called a strobile. 

Various products of high commercial importance are produced by 
this family. The wood of the Birches is used extensively for furni- 
ture, flooring, interior finishing and has a very high fuel value. The 
frnit of the Hazelnuts is prized as food. The wood of some of the 
Alders is especially adapted to the manufacture of gunpowder and 
charcoal. The bark of the Black Birch yields a volatile oil of con- 
siderable importance. The technical valve of the products derived 
from the members of this family is becoming more important every 
year. The wood of some of the species which was despised formerly, 
is now considered of high value in some particular industries, on ac- 
count of the new uses to which it is being put. The science of Wood 
Technology, which is merely in its formative period, will do much 
in advancing the position of the wood of species at present despised 
or at least not fully known. The subjoined key will aid in distin- 
guishing the genera of this family. 


KEY TO THE GHNERA 


Page 
1, Staminate flowers solitary on each bract; pistillate flowers with a perianth; fruit 
PQ TD. MOORS Waoedons BafovnsGeoD OAOUGSOD OD Ooo SOUR am AON OO SUDA GUO OOOTOnee ado ote 2 
1. Staminate flowers 2 to several on each bract; pistillate flowers without a perianth; 
SLUR EMEMESELODIION ce ER ET cee tere ot nes ioe eta miswit Bie kits Some eaapye Sepp pesinne cold 4 
2. Shrubs; twigs covered with stiff red hairs standing out at right angles; nuts large, 
CONELCOR DVN CAT-HKE! ANVOLUCKE, cn. everereivis sinlecicie'e «/sisin crale wie nfele ¢ eieieleletslsnalielelers Corylus 128 
2. Trees; twigs not covered with stiff red hairs; nuts small and subtended by a large 
ORGS na ete Ya terete re Sie i ANE olen ios oie! ein sicielins win tll isi © alevs/@isie ai Sfeieyalarevel aleve aiele 4-24 go-arehs 3 
8. Bark close, smooth and fluted; nut subtended by a fiat 38-lobed bract, terminal 
LODO MSCLVALS MON MOTMOM-SLO Cylunetite tigi? ofekole ie isis (ols (ohsps)s/ nel oiafeleisleialel¥ieyayaie\iaidueinie ete so 0°eioe Carpinus 126 
8, Bark thin covered by loose ribbon-like narrow brown scales; nut subtended by a 
close bract arranged in hop-like clusters, ........c-cceceecscecccsesceces «..Ostrya 125 
4, Shrub with close, somewhat fluted bark; wood yellowish upon exposure; buds stalked, 
obtuse at apex, covered with two exposed valvate scales; fruit woody and 
Alnus 127 


DETSISCOU Loire le) clal ois) Sleteiarsist sisietereichs oie se/o¥eisie/s.s) 010 lofe|sixivicrs\eleve/slelo/e'/s 14 oisle sielsie(eisieie'eeie.« 
4, Small to large trees with loose bark usually peeling off into thin film-like layers; 

buds not stalked, acute at apex, covered with 3 or more overlapping scales; fruit 

MeMbranous aNd CECIGUOUS, ......... cc crercvescasessoeccesasreresesscseres Betula 118 
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THE BIRCHES—BETULA, TOURNEFORT (L.) 


The genus Betula comprises about 85 known species of which 
number 25 are trees and the others shrubs. About 15 are native to 
North America and 5 to Pennsylvania. 

The members of this genus are without exception called Birches. 
In most of them the bark of the trees when young is smooth and 
peels off into film-like papery layers which vary in color according 
to the species from chalky white to reddish-brown. A few species 
have, however, a close and smooth bark which does not peel off into 
thin film-like papery layers. The wood is dense and hard, does not 
show the annual rings very clearly, is of high fuel value and usually 
reddish-brown in color, sometimes possessing a highly prized curly 
or wavy figure. The twigs of the season produce only one leaf at a 
point, while the twigs of the previous season produce two leaves from 
the lateral buds situate on the short spur-like branches. The leaves 
are simple, always alternate, occur singly or in pairs but never op- 
posite. The flowers appear before or with the developing leaves. The 
staminate flowers appear clustered in long tassel-like bodies hanging 
down from the end of the twigs and are known as aments. The pis- 
tillate flowers appear below the staminate and are nearly erect, 
rather small and slender. The fruit is a cone-like structure known 
as a strobile, consisting of a central axis to which numerous scales 
are attached. The scales are thin, 3-lobed, and bear the small flat 
nuts with their wings. The nuts are very light and easily scattered 
by the wind for considerable distance from the mother or seed trees. 

The commercial products derived from some of the Birches are 
rather important and valuable. Those found in the eastern part of 
North America yield products of more value than those found in 
the western part. Most of the birches found in the western part of 
North America are too small, or infrequent in the form of stands, 
to be commercially important for general or even domestic use. 
Some of those found in the eastern part of North America are also 
small shrubs but others reach the size of large timber trees which 
yield not only excellent wood but also valuable oils, flavors, and 
bark. 

The subjoined key will aid in distinguishing the Birches found 
in Pennsylvania. Separate summer and winter keys were not de- 
veloped since the following key is based primarily upon bark char- 
acteristics which are present at all seasons of the year. 
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KEY TO THE BIRCHES 


Bark usually separating into thin film-like papery layers, ......eccsecscceccsceseered 
Bark close, not separating into film-like papery layers, ....... eieretginiere SOROOSEDOOOUKS 
Outer bark “white [ini (Color, <6i0.6,010.¢.0:0,00 001010 eect se srincicaics ch» alba Var, papyritera 
Outer, bark not white in Color, Si. chie jceie « cvisics weciele wine cve sss idhererete sravafalatete’ sie slers assed 
Outer bark yellow in color, strobiles usually sessile; leaves usually rounded at 
PASO echo Rite Cole. sons aisle stew else hs bs ta CRA rey eS at Rea RysnBne eb ates B. lutea 
Outer bark reddish-brown, close, tamer bark tinged with red; strobiles slender-stalked; 
leaves usually wedge-shaped at base, ........sseeecresseeseee Presta chaaer ..B, nigra 
Bark chalky white, covered with black triangular spots below insertion of lateral 
branches; small tree, often in clumps; leaves long-acuminate, ....B. populifolia 
Bark dark reddish-brown; large tree, “usually occurs singly; leaves ovate with acute 
apex; twigs and inner bark with wintergreen-like taste, ..............--..B. lenta 
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PAPER BIRCH 


Betula alba var. papyrifera, (Marshall) Spach 


FORM—A large tree usually attaining a height of 50-75 ft. with a diameter of 1-2 ft.; but 
may reach a height of 80 ft. with a diameter of 3 feet, Trunk in open grown trees short and 
covered nearly to the base with lateral, often ascending branches; in close stands branchless 
below and bearing a narrow open head. e 


BARK—On trunk and older branches chalky to creamy white and peeling off in thin film- 
like layers which are tinged with yellow and covered with horizontally-elongated lenticels. 
On older trunks rough and often fissured into irregular thick scales. 


TWIGS—Rather stout, somewhat viscid, decidedly hairy, at first greenish, later becoming 
smooth, reddish-brown and after several years, bright white, like the trunk, covered with 
pale, horizontally-elongated, orange-colored lenticels, 


BUDS—Alternate, ovate, sharp-pointed, divergent, about 4 of an inch long, dark chestnut- 
brown in color, covered by a few overlapping bud-scales with downy margins. 


LEAVES—Alternate, simple, ovate, 2-3 inches long, 14-2 inches wide, rather firm in texture; 
upper surface dark green, under surface light green; narrowed or rounded at the base, sharply 
toothed on the margin and sharp-pointed at the apex. 


LEAF-SCARS—See ‘‘Leaf-Scars’’ under Black Birch, page 124. 


FLOWERS—<Appear in April or May before the leaves. The staminate are arranged in 
aments, which occur in groups of 2-3 and are about 4-14 inches long, becoming 34-4 inches 
tong in spring. The pistillate have light green lanceolate scales and bright red styles, and are 
arranged in clusters about 1-14 inches long, 


FRUIT—A cylindrical, short-stalked strobile about 1} inches long. Scales long, with thick 
lateral lobes and a rather long terminal lobe. Seeds are small and winged. Wings are wider 
than the nut. 


W0OD—Diffuse-porous; rays small and inconspicuous; light, strong, hard, light brown tinged 
with red; with rather thick, light sapwood. Weighs 37 lbs. per cubic foot. Used extensively 
for spools, shoe lasts, pegs, fuel, and in the manufacture of paper pulp. 


DISTINGUISHING CHARACTERISTICS—The Paper Birch, also known as Canoe Birch and 
White Birch, may readily be distinguished from all the other species of Birch in Pennsylvania 
except the Gray Birch, by its characteristic white bark which is never renewed when once 
removed. The EKuropean White Birch, which is introduced extensively for ornamental purposes, 
also has a white bark. ‘To distinguish it from the Gray Birch see ‘‘Distinguishing Charac- 
teristics,’’ page 123. 


RANGE—I'rom Newfoundland to Alaska, south to Pennsylvania, Michigan, Colorado, and Wash- 
ington. This is one of the few transcontinental species. 


DISTRIBUTION IN PENNSYLVANIA—Found only in the northern part of the State. Occurs 
locally in Cameron, Clinton, Lackawanna, Luzerne, Lycoming, Potter, Tioga, Union, Susquehanna, 
Wayne, and a few adjoining counties. Reported from Blair, Centre, and Huntingdon counties. 


HABITAT—Usually found on rich wooded slopes and on the borders of lakes, swamps, and 
Streams; also scattered through the forests of other hardwoods and occasionally through 
coniferous forests. 


IMPORTANCE OF THE SPECIES—The Paper Birch is commercially of little importance in 
Pennsylvania on account of its limited distribution. It is not of sufficient importance to 
justify its artificial propagation, but whenever it occurs naturally it should be protected so as 
to insure an abundant future growth. The wood is sufficiently prized to justify its conservative 
utilization, and also its protection, where nature produces it gratuitously. 
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PLATE XLIII. PAPER BIRCH 


Flowering branch with immature leaves. (s) staminate flowers, (p) pistillate flowers, x 


. Branch with mature leaves, fruiting strobiles, and partly developed staminate aments, x 


A winged seed, enlarged. 
A strobile scale, enlarged. 


. A winter branch with 3 partly developed terminal staminate aments, x 3}. 


Section of a lateral winter spur-branch, enlarged. 


. Section of a termina] wiuter brancb, enlarged. 
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PLATE XLIV. YELLOW BIRCH 


. Flowering branch with (s) staminate flowers, and (p) pistillate flowers, x 3%. 


Branch with mature leaves and four fruiting strobiles, x 3. 

A winged seed, eularged. 

A strobile scale, enlarged. 

Winter branch with partly developed terminal staminate aments, x }.° 
Section of a Jateral spur-like winter twig, enlarged, 

Sectiou of a terminal winter twig, enlarged, 


121 


YELLOW BIRCH 


Betula lutea, Michaux 


FORM—A large tree usually attaining a height of 60-80 ft. with a diameter of 2-3 ft. but may 
reach a maximum height of 100 ft., with a diameter of 3-4} feet. ‘Trunk in the open usually 
short, branching near the base; its long slender branches forming a wide open rather hemi- 
spherical crown, in close stands often rather free from lateral branches. 


BARK—Close and furrowed or peeling off in thin yellow film-like papery scales. Varies 
with the age and location of the tree. On young trunks and branches rather close, shining, 
yellow but soon forming a ragged fringe, later peeling off into thin, yellow, film-like, papery 
layers. On old trunks it finally becomes reddish-brown and roughened with fissures. The ragged 
bark is often pulled off and used by campers to start fires in wet weather. See Fig. 89. 


TWIGS—At first green and hairy, later brown and smooth, finally dull silvery-gray. Terminal 
twigs long and slender; lateral short and stout; usually covered with elongated horizontal 
lenticels which in time unite to form a long horizontal line. 


BUDS—Similar to those of the Black Birch, but sometimes slightly more downy. See page 124. 


LEAVES—Alternate, simple, occur singly or in pairs but never opposite, 3-4 inches long, 
ovate, wedge-shaped or heart-shaped at base, doubly serrate on margin, acute at apex, dull 
green above, yellowish-green below. 


(LEAF-SCARS—Similar to those of the Black Birch in particular, and all of the other 
Birches in general. 


FLOWERS—Appear about April before the leaves. Staminate and pistillate separate, but 
usually on the same branch, Staminate formed in the fall, remaining over winter as aments 
about % of an inch long which elongate to about 3 inches in spring. Pistillate about 2/3 of an 
inch long, with acute scales which are light red and hairy above, and green below. 


FRUIT—An erect, usually very short-stalked strobile, about 1-14 inches long, ovate in out- 
line, consisting of numerous 3-lobed scales fastened to a central axis and bearing small winged 
nuts with rather narrow wings. 


W0OOD—Diffuse-porous; rays indistinct; heavy, hard, strong, compact, not durable, when 
in contact with the soil. MHeart-wood light brown, tinged with red; sap-wood pale. Weighs 
41 pounds per cubie foot. Used for furniture, flooring, interior finish, boxes, veneers, hardwood 
distillation and fuel. 


DISTINGUISHING CHARACTERISTICS—The Yellow Birch, also known as Silver and Gray 
Birch, can readily be distinguished from the other Birches of Pennsylvania by its yellow bark 
which peels off into thin, film-like papery scales. In its method of peeling the bark resembles 
that of the Paper Birch and the Red Birch, but it does not have the white color of the 
former nor the reddish to greenish-brown color of the latter. The loose, film-like, papery scales 
of the Red Birch are smaller than those of the Yellow Birch and the strobiles of the former 
are slender-stalked while those of the latter are usually sessile or very short-stalked. 


RANGE—Newfoundland, south to Pennsylvania, and along the mountains to North Carolina 
and Tennessee, west to Minnesota. 


DISTRIBUTION IN PENNSYLVANIA—Pound locally throughout the State but commonest in the 
Alleghenies. Rare or absent in the southeastern and southwestern parts. Small pure stands 
occur along some of the streams and on moist lower slopes in the northern part of the State. 


HABITAT—Common on moist rich uplands, borders of streams, and in,swamps, 


IMPORTANCE OF THE SPECIES—The Yellow Birch is one of the largest deciduous trees 
of northeastern America. Until recently the value of its wood was not fully appreciated, 
but today it holds a fair position on the lumber market and in the future it will no doubt 
attain a still better position. It has been classed as one of the most artistic, reliable, and 
versatile of the hardwoods of this eountry. With all its good qualities, it has superior associ- 
ates and consequently cannot be recommended for forestry purposes except in the farmer’s 
woodlot where fuel is especially desired and in such other places where it comes up naturally 
and other more desirable trees will not grow to advantage. 
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RED BIRCH 


Betula nigra, Linnaeus 


FORM—A medium-sized tree usually attaining a height of 30-50 ft. with a diameter of 1-2 
ft., but may reach a height of 100 ft. with a diameter of 5 feet. Trunk usually short and 
divided near the base into a few slightly divergent limbs. Crown rather narrow, oblong, and 
irregular. The largest Red Birch tree in the State stands along west branch of Susquehanna river 
near Avis in Clinton county. See Fig. 49. 


BARK—Varies with the age of the tree and its location on the trunk. On lower part of 
old trunks dark reddish-brown and roughened by fissures which separate irregular scales. 
On younger trunks and upper portion of older ones peels off into thin, film-like, papery scales 
which are reddish-brown to greenish-brown in color and persist for a few years during which 
time they form a ragged fringe and expose the light red and close bark underneath. See 
Fig. 86. 


TW1IGS—Slender, at first hairy and greenish, later smooth, reddish-brown, covered by pale 
horizontally-elongated lenticels. 


BUDS—Alternate, ovate, sharp-pcinted, shining, smooth or slightly hairy, covered with usually 
38-7 chestnut-brown overlapping scales. 


LEAVES—Alternate, simple, occur singly or in pairs but never opposite, 3-4 inches long, 
at apex, doubly serrate on margin, deep green above, pale yellowish-green below. 


LEAF-SCARS—Similar to those of the Black Birch, See page 124. 


FLOWERS—Appear about April before the leaves. Staminate and pistillate are separate, but 
usually occur on the same branch, Staminate formed in the fall, remaining over winter as 
aments about ~ of an inch long, usually in clusters of three, which elongate to about 2-3 inches 
the following spring. VPistillate are about 4 of an inch long, developing in spring from buds 
situate below the staminate flowers. a 


FRUIT—An erect, slender-stalked, pubescent, cylindrical strobile, 1-14 inches long, consisting 
of numerous 3-lobed pubescent scales fastened to central axis and bearing small, hairy, winged 
nuts. Terminal lobe of the scales is larger than the laterals. 


WO0OOD—Diffuse-porous; rays indistinct; light, soft, strong, with light-brown heartwood and 
pale thin sapwood. Weighs 36 pounds per cubic foot. Used in the manufacture of furni- 
ture, slack-cooperage, fruit and vegetable baskets, woodenware and turnery. 


DISTINGUISHING CHARACTERISTICS—The Red Birch, also known as the River Birch, can be 
recognized by its reddish-brown to cinnamon-red bark which peels off into film-like papery 
scales. The layers are smaller and less ragged than those of the Yellow Birch which has 
a decidedly yellow or silvery-yellow colored bark. The Black Birch has a closer bark which 
does not peel off and the other species of Pennsylvania have a white bark. The River Birch 
is usually found along streams or in other wet locations which may also aid in distinguishing it. 


RANGE—Massachusetts south to Florida, west to Minnesota, Kansas, and Texas. 


DISTRIBUTION IN PENNSYLVANIA—fFound throughout the State along the banks of the 
principal rivers and their chief tributaries. Abundant along the Delaware, Lehigh, Schuylkill, 
and Susquehanna rivers and their main tributaries. Reported from Westmoreland county in 
the western part of the State. 


HABITAT—Prefers the banks of streams, lakes, pools, and swamps. Occasionally found 
upon drier locations. It is called River Birch because it is usually found along the banks of 
rivers or other locations having similar moisture conditions. 


IMPORTANCE OF THE SPECIES—The Red Birch is of little commercial importance in Penn- 
sylvania as a lumber tree on account of the relatively small size which it attains, the softness 
of its wood, and the absence of figure and attractive color in the woods as well as its limited 
distribution. It is essentially a southern tree reaching its best development in North Carolina 
and adjoining states. While it is cf little commercial importance it may be of economic 
importance in such situations where moisture-loving trees are required to bind soil, as along 
streams, or where it is desirable to establish stands in extremely swampy locations. It is 
attractive as an ornamental tree. ‘ 
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PLATE XLV. RED BIRCH 


1. Flowering branch with (s) staminate flowers, (p) pistillate flowers, x 4. 


2. Branch with mature leaves and two fruiting strobiles, x }. 
3. A winged seed, enlarged. 
4. A strobile scale, enlarged. 


5. A winter branch with three partly developed terminal staminate aments. x 4} 


6. Section of a winter branch, enlarged. 
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PLATE XLVI. GRAY BIRCH 


(p) 


Flowering branch with immature leaves (s) staminate flowers, 
Branch with mature leaves and fruiting strobiles, x 4. 

A winged seed, enlarged. 

A strobile scale, enlarged. 


pistillate 


A winter branch with a partly developed terminal staminate ament, x 4. 


Section of a winter twig, enlarged. 


flowers, 


x 
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GRAY BIRCH 


Betula populifolia, Marshall 


FORM—A small tree usually occurring in clumps and attaining a height of 20-30 ft. with 
a diameter of 9 inches, but may reach a height of 45 ft. and a diameter of 18 inches. 
Trunk slender, often inclined, continuous, and covered with ascending lateral branches with 
drooping ends which form a narrow pyramidal, rather open, and pointed crown. 


BARK—Dull white, close, smooth, not peeling off into thin film-like layers but covered with 
triangular black spots below the insertion of the lateral branches. On old trunks black and 
roughened with fissures. Inner bark orange-yellow. See Figs. 85 and 90. 


TwiIGS—Slender, greenish to brown, roughened by warty projections and by raised, pale, 
and horizontally-elongated lenticels, later smooth and dull white. 


BUDS—Alternate, 2-ranked, ovate, 1/5 of an inch long, sharp-pointed, divergent, covered 
with 3-4 visible, smooth, slightly resinous, brown bud-scales with downy margins. 


LEAVES—Alternate, simple, triangular, ovate, 24-3 inches long, 14-2 inches wide, wedge- 
shaped at base, decidedly serrate on margin, with long-toothed apex and long, slender petioles 
which cause the leaves to quiver when stimulated by a slight breeze only. 


LEAF-SCARS—See ‘‘Leaf-Scars’’ under Black Birch, page 124. 


FLOWERS—Appear about April before the leaves. Staminate occur in solitary or occasionally 
paired aments which are about 143-14 inches long and 4% of an inch wide during the winter, 
but develop in spring to a length of 2-4 inches. Pistillate are cylindrical, slender, about 4 of an 
inch long and stalked. 


FRUIT—A slender, cylindrical, stalked strobile about % of an inch long and obtuse at the 
apex. Scales are small and downy; their lateral lobes broad and recurving, while the terminal 
one is rather straight and narrow. Seeds small, oval and winged. Wings are broader than the 
geed. 


W0OD—Diffuse-porous; rays inconspicuous; light, soft, not strong, not durable; heartwood 
light brown; sapwood light. Weighs 86 lbs per cubic foot. Used for fuel, and in the 
manufacture of paper pulp, spools, shoe pegs, and hoops for barrels. L 


DISTINGUISHING CHARACTERISTICS—The Gray Birch, also known as Oldfield, White, 
Poverty, or Poplar Birch, can be distinguished from all the other Birches of Pennsylvania, 
except the native Paper Birch, and the commonly introduced European White Birch, by its 
white bark which is never renewed when once removed, The bark is close, dull white, and 
marked with black triangular blotches just below the insertion of the lateral branches and does 
not peel off in thin paper-like layers like that of the Paper Birch. The Gray Bircb is usually a 
small tree with a rather continuous trunk and frequently occurs in clumps. The twigs of the 
Gray Birch are also rougher than the Paper Birch and its leaves are long-acuminate, while 
those of the Paper Birch are ovate. 


RANGE—Nova Scotia south to Delaware and southern Pennsylvania, west to the southern 
shores of Lake Ontario. 


DISTRIBUTION IN PENNSYLVANIA—Occurs chiefly in the northeastern and northern parts. 
Common in Monroe, Schuylkill and Pike counties. Abundant along streams in northern part of 
the State and on the piles of coal refuse (culm) in the anthracite region, Pure stands occur near 
Tamaqua, Schuylkill county. A few specimens found on the Knob of South Mountains, in Adams 
county, and on the Tuscarora mountains west of Mercersburg in Franklin county near the 
Mason and Dixon line, and on Tussey mountain in Huntingdon county. A pure stand of 
medium and large trees occurs south of Easton, Northampton county. 


HABITAT—Usually occurs on moist soil along streams, ponds, and lakes; also grows on 
hillsides and occasionally on rocky mountain tops. ~ 


IMPORTANCE OF TBE SPECIES—The Gray Birch is of little commercial value on account of 
the small size which it attains due to its short life. The existing stands should, however, be 
conservatively utilized. It cannot be recommended for forest planting, but is an extremely 
attractive tree for ornamental purposes. 
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BLACK BIRCH 


Betula lenta, Linnaeus 


FORM—tThis tree usually attains a heigh of 50-60 ft. with a diameter of 1-3 ft., but 
may reach a height of 80 ft. with a diameter.of 5 feet. Trunk rather continuous, sometimes 
subdivided, bearing long slender, lateral branches which are ascending on young trees forming 
a narrow conical crown, or often pendulous on old specimens forming a wide spreading crown. 


BARK—On old trunks (Fig. 92) distinctly black, broken into large, thick, irregular plates 
which are smooth on the surface; on younger parts of the trees (Fig. 91) smooth, shining, 
very close fitting, reddish-brown, with sweet wintergreen taste and covered with horizontally- 
elongated lenticels. 


TWiGS—During the first summer light green and hairy, later becoming reddish-brown, 
smooth, shining, with pronounced wintergreen-like flavor. Terminal twigs slender and elongated, 
while lateral spurs are numerous, stout, and short. 


BUDS—Alternate, about 4 of an inch long, conical, sharp-pointed, shining, covered with 
reddish-brown overlapping scales with downy margins. Three bud-scales usually visible on buds 
of terminal shoot and from 5-8 on lateral spur shoots. 


LEAVES—Alternate, simple, ovate, usually heart-shaped at base, serrate on margin, long- 
pointed at apex, dark green above, pale green below, 24-5 inches long, 14-3 inches wide. 


LEAF-SCARS—Alternate, small, semi-oval in outline, containing 3 rather small-equidistant 
bundle-scars. 


FLOWERS—Appear about April before the leaves. Staminate formed in fall, remaining over 
winter as aments about # of an inch long, in clusters of usually three, which elongate to 
about 3 or 4 inches the following spring. Pistillate are about 4-$ of an inch long, slender, and 
pale green. 


FRUIT—A strobile about 14-2 inches long, sessile, smooth, erect, with smooth 3-lobed scales 
and small winged nutlets. Lobes of the scales are about equal in length but the terminal is 
narrower and sharper-pointed. 


W00OD—Diffuse-porous; rays indistinct; heavy, strong, hard, dark brown, with thin yellowish 
sapwood. Weighs 47 lbs. per cubic foot. Used for furniture, often in imitation of Mahogany, 
and for hardwood distillation and interior finish; also substituted for Cherry and occasionally 
for Hickory. Trees cut in spring at about the time the buds open, bleed more than any other 
tree, but the sap contains less saccharine material than that of the Maples. 


DISTINGUISHING CHARACTERISTICS—The Black Birch, also known as Sweet Birch, and 
Cherry Birch, can be distinguished from all the other species of Birch in Pennsylvania by its 
close, blackish, cherry-like bark which does not peel off into film-like layers. It closely resembles 
the Yellow Birch but the latter has yellow bark which peels off into thin film-like layers, The 
twigs have a distinctly wintergreen-like flavor which is absent in the other species. The scales 
of the fruit of the Black Birch are smooth and about equally lobed while those of the Yellow 
Birch are hairy and irregularly lobed. 


RANGE—Newfoundland to Florida, west to Ontario, Illinois and Tennessee. 


DISTRIBUTION IN PENNSYLVANIA—Common throughout the State. Locally abundant, 
especially in the mountainous regions. 


HABITAT—Usually found in rich soil and on dry slopes but also common on rocky mountain 
slopes and tops. Common on the rocky-ridges of the South Mountains in Pennsylvania, 


IMPORTANCE OF THE SPECIES—The Birches, next to the Hickories, furnish the best fuel 
wood of all the native species of Pennsylvania. The wood of Black Birch ranks high as a 
fuel wood and is becoming more important in the manufacture of furniture, especially as a 
substitute for Mahogany and Cherry. This tree also yields an oil sold as a substitute for 
wintergreen. The manufacture of this oil has been carried on rather extensively on a few 
State forests in the northern part of the State. While this tree has many good qualities 
still it is a slow grower and when quite young is subject to the attack of fungi, which materially 
decrease the technical value of the wood. It is not of sufficient importance to be regenerated 
artificially but should be developed where it occurs naturally. It occurs naturally upon 
extremely rocky ridges and may be a very desirable tree in establishing protection forests upon 
steep mountain slopes and rocky mountain tops. 
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PLATE XLVII. BLACK BIRCH 


1. Flowering branch with (s) staminate flowers, (p) pistillate flowers, x 4. 
2. Branch with mature leaves and three fruiting strobiles, x 4, : 
3. A winged seed, enlarged, 

A strobile scale, enlarged. 

Winter branch with partly developed terminal staminate aments, x 4. 
Section of a winter twig, enlarged. 
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PLATE XLVIII. AMERICAN HOP HORNBEAM 


. Flowering branch with immature leaves, (s) staminate flowers, (p) pistillate flowers, x 4 
Branch with mature leaves and hop-like fruit clusters, x 4. 

A seed with inclosing membrane, slightly enlarged. 

A seed with part of inclosing membrane removed, slightly enlarged. 

A winter branch with partly developed terminal staminate aments, x 3}. 

. Section of winter twig, enlarged. 
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AMERICAN HOP HORNBEAM 


Ostrya virginiana, (Miller) K. Koch 


GENUS DESCRIPTION—This genus comprises about 4 species which are widely distributed 
in the northern hemisphere. Two species are native to America and 2 to the eastern hemisphere. 
One of the American species is more limited in its distribution than any other known tree, 
being found only in the Grand Canyon of the Colorado River in Arizona while the other American 
species is rather widely distributed over the eastern part of the country. 


FORM—Usually attains a height of 20-30 ft. with a diameter of 1} ft. but may reach a 
height of 60 ft. with a diameter of 2 feet. Crown high, open, and very broad, formed by 
widely spreading often drooping branches with ascending branchlets, 


BARK—Grayish-brown, thin, roughened by loose flattish scales which are loose at the ends. 
See Fig. 75. 


TWIGS—Slender, tough, dark, reddish-brown, zigzag, at first hairy and green, later smooth, 
lustrous, dark brown. 


BUDS—Alternate, axillary; terminal bud absent, ovate, 4 of an inch long, sharp-pointed, 
distinctly divergent, slightly pubescent, smooth, gummy, covered by about 8 visible, longi- 
tudinally-striated, 4-ranked scales which increase in size from the base towards the apex. 


LEAVES—Alternate, simple, ovate-oblong, acute at apex, doubly-serrate on margin, rounded 
or heart-shaped or wedge-shaped at base, 3-5 inches long; dull yellowish-green above, paler 
green below. 


LEAF-SCARS—Alternate, small, flattened, 2-ranked, with usually 3 small bundle-scars. 


FLOWERS—Appear about April with the leaves. Staminate aments appear about midsummer 
usually in about 3s at the end of the twigs and persist during the winter; they are stiff, hairy 
about 4 of an inch long, becoming about 2 inches long in spring and covered with reddish-brown 
scales, Pistillate flowers appear in erect aments, each one inclosed in a hairy bladder-like bract. 


FRUIT—A small flat nutlet, inclosed in an inflated bladder-like bract which is covered at 
the base with long hairs irritating to the skin. Bracts arranged in hop-like, pendant clusters 
which fall during winter and leave the persisting naked stalk. 


W00D—Diffuse-porous; rays indistinct; strong, hard, durable, light brown to white. Weighs 
about 51 Ibs. per cubic foot. Used for fence posts, tool handles, and mallets. 


DISTINGUISHING CHARKACTERISTICS—The American Hop Hornbeam, also known as {fron- 
wood, Leverwood, and Deerwood, can readily be recognized by its thin grayish-brown bark which 
peels off into narrow flat scales often lose at both ends and attached only in the middle. The 
hop-like clusters of sac-like fruit are also peculiar, which usually fall before winter but the stalks 
to which they are attached often persist. In winter the very slender interlacing branches, the 
staminate catkins usually occurring in 3s at the end of the twigs, the small 2-ranked leaf- 
sears with 3 bundle-scars, and the smaljl reddish-brown buds with 4-ranked scales are charac- 
teristic. The autumnal color of the leaves is yellow while that of the closely related American 
Hornbeam is brilliant orange to deep scarlet. The hardness of the wood is also distinctive. The 
wood is about 30 per cent stronger than White Oak. 


RANGE—Cape Breton to Florida, west to Minnesota and Texas, 


DISTRIBUTION IN PENNSYLVANIA—Sound locally throughout the State but nowhere 
abundant. Usually mixed with other species. Rarely conspicuous in, the composition of the 
forest. 


HABITAT—Prefers dry gravelly slopes and ridges, occasionally moist situations. Usually 
seeks cool and shaded places, and is not found in pure stands or groups, but occurs singly in 
mixture, often as an undergrowth of Oak, Maple, Chestnut, and other forest trees common to 
its range. 


IMPORTANCE OF THE SPECIES—tThe American Hop Hornbeam produces a valuable wood and 
grows rapidly, but its solitary habits as well as its silvicultural ‘characteristics and the 
relatively small size which it attains do not recommend it for forestry purposes. It is well 
adapted for planting in lawns and parks. 
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AMERICAN HORNBEAM 


Carpinus caroliniana, Walter 


GENUS DESCRIPTION—This genus comprises about 12 species which are confined to the 
northern hemisphere. Only 1 species is founds in America. A few of the other species are 
native to Europe, while most are found in northern and central Asia. 


FORM—<A small tree or shrub usually attaining a height of 10-30 ft., with a diameter of 8-12 
inches, but may reach a height of 40 ft. with a diameter of 2 feet. Trunk usually short, 
fluted, and bearing a wide-spreading usually round-topped crown with tough ascending branches 
often penduloys towards the end. 


BARK—Vertically corrugated, smooth, thin, close-fitting, bluish-gray tinged with brown. See 
Fig. 114. 


TwiGS—Slender, at first silky, hairy and green, later smooth, shining, reddish to orange; 
covered with scattered pale lenticels. 


BuUDS—Alternate, axilary, terminal bud absent; ovate, pointed, 4 of an inch long, reddish- 
brown, covered with 8-12 visible 4-ranked bud-scales. Bud-scales increase in size from the 
base towards the apex, are longitudinally-striate and often ciliate on margins. 


LEAVES—Alternate, simple, ovate-oblong, acute at apex, doubly-serrate on margin, rounded 
or wedge-shaped at base, 2-4 inches long, deep green above, paler below. 


LEAF-SCARS—Alternate, small, elevated, elliptical, with generally 3 inconspicuous bundle- 
scars. 


HLOWERS—Appear about April with the leaves. Staminate start to develop in fall and 
remain over winter in the form of buds which resemble the leaf-buds, only are larger. When 
fully developed they are drooping aments about 14 inches long. Pistillate appear as aments, 
about % of an inch long, with bright scarlet styles. 


FRUIT—A small corrugated nut about 4 of an inch long inclosed by a leaf-like, 3-lobed bract 
which is usually serrate only on one margin of middle lobe. 


W0OOD—Diffuse-porous; rays conspicuous and broad along short radii; heavy, hard, strong, 
light brown, with broad sapwood. Weighs about 45 Ibs. per cubic foot. Used for fuel, tool 
handles, and levers, 


DISTINGUISHING CHARACTERISTICS—The American Hornbeam, also known as the Blue 
Beech, Ironwood, and Water Beech, may be distinguished by its vertical, corrugated, bluish-gray, 
smooth bark. The leaf-like 3-lobed bract with its corrugated nut is also characteristic. The 
staminate catkins remain in the bud during the winter, while those of the American Hop Horn- 
beam are developed in autumn, It resembles the American Beech, but can readily be distinguished 
from it by its corrugated bark and the absence of the long, slender, conical, and sharp- 
pointed buds so characteristic of the Beech. The buds are usually downy at the apex while 
those of the American Hop Hornbeam are smooth and slightly gummy within. The autumnal 
color of the leaves is brilliant orange to deep scarlet. 


RANGE—Nova Scotia to Florida, west to Minnesota and Texas. 


DISTRIBUTION IN PENNSYLVANIA—YFound locally throughout the State and frequently 
abundant in localities where wet sites are plentiful. 


HABITAT—Usually found in swamps and on the border of streams, whence its name Water 
Beech. In Pennsylvania it is found in the valleys, along streams, in swamps, and in similar 
kabitats on the mountain flats and on moist, fertile mountain slopes. 


IMPORTANCE OF THE SPECIES—The American Hornbeam on account of its small size, slow 
growth, and preference for wet locations is of little commercial importance. It cannot be 
recommended for forestry purposes but is attractive as an ornamental tree on account of its 
fluted bark, peculiar branching, and the beautiful orange and scarlet autumnal foliage. 
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PLATE XLIX. AMERICAN HORNBEAM 


Flowering branch with immature leaves, (s) staminate flowers, (p) pistillate flowers, x }. 


Branch with mature leaves and fruit, x 4. 

A nut with subtending bract, slightly enlarged, 
Nut with bract removed, enlarged. 

A winter branchlet, x 3. 


. Section of winter twig, enlarged. 


PLATE L. SMOOTH ALDER 


Winter branch showing buds, (S) staminate catkins, (p) 


2. A mature staminate catkin, x 4. 

3. Mature pistillate catkin, x 4. 

. Branch with leaves and fruit, x 4, 

. Branch with mature fruit strobiles, x 4. 

. A strobile scale with seeds, slightly enlarged, 
. A winged seed, enlarged. 


Section of winter branch showing stalked bud, lenticels, 
enlarged. 
A leaf-sear, enlarged. 


. Cross-section of branch showing triangular pith, enlarged. 


pistillate catkins, x 4. 


leaf-scar 


with 


bundle-scars, 


slightly 
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SMOOTH ALDER 
Alnus rugosa, (Du Roi) Sprengel 


GENUS DESCRIPTION—The <Alders comprise about 25 known species, of which number 
about 10 are native to North America and 2 to Pennsylvania. The members of this genus 
are distributed widely in the northern hemisphere and extend south through Central America 
and along the Andes Mountains toe Bolivia. Most of them are shrubs or small trees, while 
a few attain a fair tree-size. 


FORM—A small shrub usually from 4-10 ft. in height. Sometimes solitary, usually in clumps, 
often forming thickets which are almost impenetrable, especially in wet locations. 


BARK—Thin, smooth, fluted, astringent, at first brownish-green, later grayish-green, and often 
covered with white blotches. 


TWIGS—Rather slender, at first greenish, later greenish-brown and finally grayish-brown. 
Often grayish-white towards ends of fruiting twigs. Lenticels numerous, scattered, brownish, 
roundish or longitudinally-elongated. Pith greenish and irregular or triangular. 


BUDS—Alternate, evidently stalked, about 4 of an inch long; greenish-red, laterally com- 
pressed, blunt-pointed, apparently covered with two valvate scales which in reality are stipules. 
Stipular bud-scales are often whitish towards apex and usually slightly sticky. 


LEAVES—Alternate, simple, obovate, blunt-pointed or rounded at apex, usually wedge-shaped 
at base, almost regularly serrate on margin, at first slightly gummy, later smooth, rather thick, 
24-43 inches long; green cn both surfaces, but darker on upper surface, brownish pubescent 
below especially in the axils of the veins. Veins depressed above and ridged below. 


LEAF-SCARS—Alternate, raised, usually 2 or 3-ranked, somewhat triangular, containing about 
3 bundle-scars which are often compounded. Stipule scars narrow, triangular, brownish and very 
close to leaf-scars. 


FLOWERS—Appear in -March or April before the leaves. Staminate and pistillate occur sep- 
urately but on the same twig. Staminate arranged in aments which develop partly in previous 
autumn and remain dormant over winter. In winter they are stiff, pendant, greenish, and about 
one inch long; in clusters of 2-5 at the end of bare stalks. Pistillate also develop in the 
previous autumn and remain dormant over winter, about 34-3} of an inch long, usually clustered 
in 2s or 8s and greenish to purplish in color. The first warm days of spring bring forth the 
scarlet styles of the pistillate flowers. 


FRUIT—A cone-like woody structure, about 4-% of an inch long, orbicular, persistent, com- 
posed of thick and woody scales on which the little, practically wingless, round and flattened 
nutlets are produced. 


W0OOD—Diffuse-porous; growth of rings distinct; rays variable in width. Sapwood turns yellow- 
ish-brown upon exposure. 


DISTINGUISHING CHARACTERISTICS—The Smooth Alder, also known as Black Alder, can 
be distinguished by the woody cone-like fruit which is usually present at all seasons of the 
year, The wet habitats which it frequents may also aid in recognizing it. In the spring it is 
one of the first of our small trees to blossom. In summer the stiff leaves with their rounded 
apexes are also characteristic. In winter the mature fruit, developing staminate and pistillate 
flowers, stalked buds, and triangular green pith, are distinctive. The only other Alder 
native to Pennsylvania is the Speckled or Hoary Alder (Alnus incana (L.) Moench.) This 
species can be distinguished from the Smooth Alder by its leaf-blades which are usually 
glaucous or finely pubescent underneath and rounded at the base. 


RANGE—Essentially a southern species, extending from Maine to Florida and Texas and 
westward to Minnesota. Sparse and often entirely absent along the streams flowing through 
limestone soil. 


~ 


DISTRIBUTION IN PENNSYLVANIA—Very common in the eastern and southern parts of the 
State. Sparse, but locally abundant in northern and western parts. 


HABITAT—Common along streams and in swamps. Rarely ascends the hillsides. In wet 
situations it often forms dense thickets, Disappears from the banks of streams as soon as they 
reach limestone soil. 


IMPORTANCE OF THE SPECIES—The two species of Alder native to Pennsylvania do not 
attain a size which makes them important commercialiy. They may be of value as soil- 
binders and soil conservers along the banks of streams or in very wet situations since they 
develop large and strong roots that throw off many suckers. 
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HAZELNUT 


Corylus americana, Walter 


GENUS DESCRIPTION—The Hazelnuts comprise about 7 known species, of which number 
about 3 are native to North America and 2 to Pennsylvania. The members of this genus 
are usually shrubs, rarely trees, found in the northern hemisphere. They do not produce wood 
of any commercial importance, but their fruit, which is a nut, is very common in our markets. 
The nuts are sold under the name of Hazelnuts or Filberts. 


FORM—A shrub or small tree reaching a height of 3-8 feet. Occurs in clumps and often 
forms thickets. 


BARK—Rather smooth, thin, dark brown, sometimes roughened with shallow longitudinal 
fissures, 


TWIGS—Smooth but marked with a few scattered lenticels, and covered with numerous 
pinkish hairs which usually stand at right angles to the twigs; gray to russet-brown in color. 


BUDS—Alternate, ovate to globular, reddish-brown, somewhat hairy, covered with about 3-6 
scales with hairy and slightly glandular margins. 


LEAVES—Alternate, simple, ovate, obtuse or heart-shaped at base, acute at apex, serrate on 
margin, smooth on upper surface and slightly hairy on lower surface. 


LEAF-SCARS—aAlternate, semi-circular to globular, raised, with scattered bundle-scars usually 
5-10 in number. 


FLOWERS—Appear in April or May before the leaves. Staminate occur in catkins which 
usually appear before the leaves at the end of the twigs of the previous season’s growth and are 
3-4 inches long. Pistillate are small, develop from short scaly buds, with long, slender, pro- 
jecting, crimson stigmas. 


FRUIT—A pale brown ovoid nut about 4 of an inch long, slightly flattened, somewhat 
roughened at base where the involucre it attached. Involucre consists of two leafy bractlets which 
are distinct in the Common Hazelnut and united into a tubular beak in the Beaked Hazelnut. 
Ripens in July and August. Kernel sweet and edible. 


DISTINGUISHING CHARACTERISTICS—The Hazelnut, also known as American Hazel and 
Filbert, can be recognized by its characteristic fruit, which consists of a nut with a leafy 
involucre of 2 distinct bracts. The closely related Beaked Hazelnut (Corylus rostrata, Ait.) 
has its bracts united and much prolonged into a narrow tubular beak. The younger twigs are 
covered with numerous somewhat glandular pinkish hairs, The staminate flowers, occurring 
in catkins which develop somewhat in autumn and then remain dormant over winter, are char- 
acteristic. The partially developed staminate aments are often abnormal and twisted due to 
the attack of some organic agent. 


RANGE—Maine: and Ontario, south to Florida and Kansas. The Beaked Hazelnut ranges 
from Quebec to British Columbia, south to Georgia and Missouri. 


DISTRIBUTION IN PENNSYLVANIA—Both species of Hazelnut are found locally throughout 
the State. 


HABITAT—Both species frequent the borders of woodlands, hillsides, thickets, and loose stone 
fences. The Beaked Hazelnut is, however, restricted more to mountainous areas. 


IMPORTANCE OF THE SPECIES—These shrubs do not produce any wood of commercial im- 
portance, but yield valuable and greatly prized nuts. The nuts are common on our markets. 
Both Hazelnuts are very attractive and planted extensively for ornamental purposes. 
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PLATE LI. HAZELNUT 


Branch with (s) staminate flowers, and (p) pistillate flowers, x }. 

Branch with leaves and fruit, x 4 

Winter branch with dense cover of hairs showing (s) staminate catkips, x }. 
Leaf-scar with bundle-sears, enlarged. 

Fruit of Beaked Hazelnut (Corylus rostrata), ¥ 4. 
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THK BEECH FAMILY—FAGACEAE 


The Beech family contains some of the most important timber trees 
and has its representatives distributed in nearly all regions of 
the world. The Pine family alone surpasses this one in economic 
importance. It yields not only high grade wood but also food in the 
form of nuts, tanning and dyeing materials, and cork. The wood is 
of a high grade and used extensively. 

The members of the Beech family have alternate, simple, pinnately- 
veined, mostly deciduous leaves. A division of the family known as 
the Live Oaks retains its leaves during the winter. The flowers, 
staminate and pistillate, which are rather inconspicuous, are usually 
yellowish to greenish in color and found on different parts of the 
same tree and usually on different parts of the same branch. The 
inconspicious flowers of this family stand in strong contrast with 
the conspicious flowers of such trees as the Magnolias, Cherries, 
Apples, Papaw, and other broad-leaved trees. The fruit consists of 
one or more one-seeded nuts covered by an outer cartilaginous and 
an inner membranous covering. It is usually heavy and in some 
species matures in one season while in others it requires two seasons. 
On account of the heavy weight of the seeds they usually fall imme- 
diately below the tree and remain there unless disseminated by 
animals, birds, water, or gravity on slopes. The seed fills the entire 
cavity of the nut. 

This family consists of 6 genera and about 400 species of trees and 
shrubs of which number 5 genera with about 60 species occur in 
North America and 3 genera with 19 species in Pennsylvania. The 
3 genera not found in Pennsylvania are Castanopsis, Pasania, and 
Nothofagus. Representatives of Castanopsis and Pasania are found 
in the western part of the United States, while the genus Nothofagus 
is confined to the southern hemisphere. The subjoined key will dis- 
tinguish the 3 genera found in Pennsylvania. 


KEY TO THE GENERA 


Page 

1. Staminate aments in globose heads; nuts triangular; buds long, slender, sharp- 
pointed, conical, 5 times as long 48 Wide, .......seeeeeceeseeeee Spcoo an aod Fagus 130 

1. Staminate aments elongated, slender; nuts not triangular; buds shorter, stout, dull- 

pointed, not 5 times as long 88 Wide, .-...6 cece csssesesvevewrcesnsetrvccvens 2 

2. Staminate aments erect or ascending; nuts enclosed in a prickly bur; buds covered 
with a few overlapping scales, terminal ones absent, ................000. Castanea 130 

2, Staminate aments drooping; nuts seated in an open scaly cup; buds covered with many 
overlapping scales and clustered at the terminal end of twig, ........... Quercus 134 


G—10 
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BEECH—FAGUS, (Tourn.) L. 


The genus Fagus comprises trees with a close, smooth and grayish 
bark, a light horizontal spray, simple straight-veined leaves, hard 
and diffuse-porous wood and long, slender, conical, sharp-pointed 
buds. The members of this genus are limited to the northern hem- 
isphere with only 1 native representative in America and 4 in the 
eastern hemisphere. One of the latter is widely distributed in 
Europe and southwestern Asia. It is the Beech which figures in 
ancient literature and is now known as the European Beech (Fagus 
sylvatica L.). This tree is now planted extensively for ornamental 
purposes in America, especially 3 varieties of it, viz:—with purple 
leaves, cut leaves, and pendant branches respectively. The wood 
of the European Beech is used extensively in France and Germany 
for lumber and fuel and the nuts are fed to swine. The nuts also 
yield a valuable oil. The other species of the eastern hemisphere 
are found in eastern Asia. The description of the sole native 
American representative, found on page 1381, will suffice for the 
genus. 


CHESTNUT—CASTANBA, (Tourn.) L. 


The genus Castanea comprises 5 species of trees and shrubs with 
furrowed bark, round branchlets without terminal buds, ring-porous 
wood which is rich in tannin and durable in contact with the soil. 
The leaves are simple, alternate, stiff, sharp-toothed, and straight- 
veined. The members of this genus blossom in summer and mature 
their fruit the same autumn at about the time when the first frost 
appears. The fruit consists of a large spiny bur in which 1-5 nuts 
are borne. The nuts are highly prized as food. Three kinds of 
Chestnuts are cultivated in this country for their fruit, the Amer- 
ican, the European, and the Japanese. The Chestnuts are confined 
to the northern hemisphere, both eastern and western. No repre- 
sentatives are at present found in the western part of North Amer- 
ica, but records show that the Chestnut was at one time indigenous 
to this region. Three species of Chestnut are native in eastern 
North America, 2 of which attain tree-size, while 1 (Castanea alni- 
folia, Nutt.) seldom exceeds 3 ft. in height and is found in the 
south Atlantic states. The subjoined key will aid in identifying the 
two species native to Pennsylvania. 


KEY TO THH SPECIES 


P. 
1, Large trees; leaves oblong-lanceolate, smooth and green on both sides; nuts 1-5, oy 
usually 2-3, in a bur; buds 4 of an inch long covered by smooth chestnut-brown 
BCAIES,.. 0 che duiere alaiele. 6:0 3 87a RUcoiip iui laieiy sis tae 9 sib pia etaraais pie iain aeeeaeene ween eee ae C. dentata 182 
1. Small trees or shrubs; leaves oblong, whitish downy beneath; nuts rounded, usually 
one in a bur; buds 4 of an inch long, covered by scurfy red scales, ....0, pumila 133 


OUR Oo bo 


. Terminal section of a winter branch with long, slender, and 


PLATE LII. BEECH 


Branch with staminate and pistillate flowers and immature leaves, x 3. 
A staminate flower, enlarged. 
A pistillate flower, enlarged. 


. A branch with mature leaves and three fruits, x 4. 


A seed, natural size. 


A winter branch with long, slender and sharp-pointed buds, x 4. 
many overlapping scales, slightly enlarged. 


sharp-pointed bud covered with 
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BEECH 
Fagus grandifolia, Ehrhart 


FORM—tLarge tree usually attaining a height of 50-60 ft. with a diameter of 2-3 ft. but 
may reach a height of 125 ft. with a diameter of 44 feet. Forest grown trees are tall, slender, 
free from lateral branches for a considerable distance from the base, with a rather compact 
shallow crown. Open grown trees are short-trunked, covered with many lateral branches which 
are often drooping below and erect above, forming a dense, deep symmetrical crown. 


BARK—Very close, smooth, light gray, mottled with dark spots. It invites the cutting of 
initials and other outline carvings. See Fig. 113. : 


TW1GS—Slender, dark yellow to gray, at first hairy, later smooth, zigzag, covered with 
yellowish lenticels, and marked by bud-scale scars. 


BUDS—Alternate; terminal bud present; five times as long as wide, slender, sharp-pointed, 
conical, usually smooth, covered by 10-20 reddish-brown bud-scales with hairy margins, 


LEAVES—Alternate, simple, ovate, 3-4 inches long, stiff leathery, with tapering apex and 
sharp-tooth margin; light green above, yellowish-green below. 


LEAF-SCARS—Raised, crescent-shaped to elliptical with a few scattered bundle-scars. Stipule- 
scars narrow, almost encircling twig; one end of each stipule-scar is raised above the other end. 


FLOWERS—Appear about April when leaves are one-third developed. Staminate flowers occur 
in a stalked round head about one inch in diameter; pistillate flowers occur in 2-flowered clusters 
from the axil of the upper leaves. 


FRUIT—A stalked, prickly, 4-valved bur containing triangular pale brown, shining nuts with 
sweet edible kernel. 


W00D—Diffuse-porous with minute pores; broad medullary rays present with narrow ones 
intervening; hard, strong, tough, not durable, difficult to season, light red in color. Weighs 
43 lbs. per cubic foot. Used for railroad ties, parquet flooring, novelty wares, carpenter 
tools, fuel, and charcoal. 


DISTINGUISHING CHARACTERISTICS—The American Beech can readily be distinguished by 
its close, smooth, light gray bark, its simple, leathery, often persistent leaves, its prickly 
and stalked fruit with triangular seeds, and its long slender, conical, sharp-pointed reddish- 
brown buds, 


RANGE—Nova Scotia to Ontario and Wisconsin, south to Florida and Texas. 


DISTRIBUTION IN PENNSYLVANIA—Found in every part of the State, but most abundant 
in the northern part. Heavy stands occur in the northern tier counties. Local in the southeast- 
ern and southwestern parts. Rare in the South Mountains of Adams, Cumberland, Franklin, and 
York counties. Generally absent in the valleys of the southern part of the State. 


HABITAT—Commonly found on rich moist bottom lands, but is also abundant on gravelly 
slopes and rich uplands. It endures dense shade and variation of temperature. Rare in the lime- 
stone valleys. 


IMPORTANCE OF THE SPECIES—The Beech was formerly not of very much commercial 
importance, but it is now becoming more important since the process of timber impregnation has 
been developed. It furnishes excellent fuel and in some regions it is now converted into 
railroad ties and also manufactured ito various by-products on a rather extensive scale, It 
cannot, however, be recommended for extensive planting for ferestry purposes but should be 
retained and developed in the farmer’s woodlot where the production of fuel is important. In 
the future when more intensive systems for forest management have been developed it can be 
used for underplanting and as a soil conserver. 
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CHESTNUT 


Castanea dentata, (Marshall) Borkhausen 


FORM—A large tree usually attaining a height of 60-80 ft. with a diameter of 3-4 ft., but 
may reach a height of over 100 ft. with a diameter of 10 feet. A tree with a diameter of 17 
ft. has been recorded from Francis Cove, western North Carolina. Open grown trees have 
short trunks with deep, widespreading crowns, Trees in close stands tall, with little stem taper 
and few lateral branches. 


BARK—On old trunks, fibrous, deeply fissured; fissures separate; somewhat oblique ridges 
which are covered with dark brewn scales, On young trunks and older branches much smoother. 
See Fig. 103. 


TWIGS—Stout, smooth, greenish to brown, round or angular, swollen at the nodes, covered 
with numerous small, white, raised lenticels. Pith star-shaped. 


BuUDS—Alternate, axillary; terminal bud absent; ovoid, 4 of an inch long, sharp to blunt- 
pointed; covered by 2-3 dark chestnut-brown scales. 


LEAVES—Alternate, simple, oblong-lanceolate, sharp-pointed at apex, toothed on margin, 
smooth on both lower and upper sides. 


LEAF-SCARS—Semi-oval in outline; raised from twig; with numerous, rather inconspicuous, 
scattered, occasionally clustered bundle-scars. 


FLOWERS—Appear in June or July. Staminate are in crowded clusters along ament; pistillate 
appear at base of upper aments as globular involucres. 


FRUIT—Matures in September or October. A bur covered with numerous, prickly spines 
and containing 1-5, usually 2-3 nuts. 


WoO0D—Distinctly ring-porous; with indistinct medullary rays; quite strong in young trees, 
rather weak in older ones; yellowish-brown, very durable, splits easily, rich in tannic acid. 
Weighs 28 lbs. per cubic foot. Used for railroad ties, telegraph poles, fence posts,’ rails, cheap 
furniture, and tannic acid. 


DISTINGUISHING CHARACTERISTICS—The Chestnut can readily be distinguished from all 
other trees except the Chinquapin by its characteristic fruit. See ‘‘Distinguishing Characteristics,’’ 
under Chinquapin, page 133. For Genus Description and key to Species, see page 130. 


RANGE—Maine to Michigan, south to Delaware and along the mountain to Alabama, Mis- 
sissippi and Arkansas. 


DISTRIBUTION IN PENNSYLVANIA—Very common in the eastern, southern and central parts 
and locally in other parts. It was formerly the most common tree of Pennsylvania, 


HABITAT—Grows almost on any kind of soil, from bottom lands to mountain tops, but does 
not love limestone or extremeiy wet soil. In the north it is common on glacial drift but in 
the south it remains close to mountains and reaches its best development in western North 
Carolina and eastern Tennessee. i 


IMPORTANCE OF THE SPECIES—The Chestnut, which reproduces itself by sprout, but 
also by seed and seedling, was one of the most important commercial trees in this State. 
It has shown itself to be the surest of all our trees to reproduce a stand fully from sprouts. 
It grows fast and is used for many purposes in small as well as large sizes, and thus can be 
managed in short rotations, which insures a certain profit on the investment. A Chestnut 
forest managed for the purpose of producing telegraph poles should be run on rotations of 
about 55 years. On poor soil it may be necessary to increase the length of the rotation. Good 
tendance reduces the length of the rotation while the absence of it will not only increase 
the length but also result in an inferior grade of wood. The great variety of uses to which 
the wood of Chestnut is put will drain the existing forest to an enormous extent. There 
is urgent need to reproduce, develop, and improve our existing stands and also to guard 
against such destructive organic enemies as the Chestnut Bark Disease (Hndothia gyrosa var. 
parasitica) commonly known as the Chestnut Blight. This disease is found in all parts of the ° 
State, and has killed practically all stands of commercial trees, No practical control measures 
are known. 
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PLATE LITI. CHESTNUT 


Branch with staminate and pistillate flowers and mature leaves, x $. 
A staminate flower, enlarged, 


A 
A 
A 


A 
A. 


pistillate flower, enlarged. 

branch with a cluster of closed and open burs, x 4. 
Ut, Xalg. 

winter branch, x }. 

section of winter braneh, enlarged. 


PLATE LIV. CHINQUAPIN 


1, A flowering branch with leaves, x 4. 
2. A fruiting branch with mature leaves, x }. 
Bo CAL Ut. xed. 

4, A winter branch, x }. 

o. A section of winter branch, enlarged. 


CHINQUAPIN 


Castanea pumila, (Linnaeus) Miller 


FORM—A small tree or shrub usually attaining a height of 20-30 ft., but may reach a height 
of 50 ft. with a diameter of 3 feet. In Pennsylvania seldom exceeds 20 ft. in height and 
often is only 3-5 ft. in height. Pennsylvania is the northern limit of its distribution, Trunk 
is usually short and crown roundish, 

BARK—May attain a thickness of one inch, usually fissured and broken into light reddish- 
brown loose plate-like scales. On branches and young trunks rather smooth, dark grayish-brown. 


TWiIGS—Slender, at first pale woolly, later pubescent, finally smoother, reddish-brown to 
dark-brown; covered with numerous lenticels. 


BUDS—Alternate, axillary; terminal bud absent; ovoid, blunt-pointed, about 4 of an inch 
long; covered with scurfy red scales. 


LEAVES—Alternate, simple, oblong, thick, firm, straight-veined, sharp-pointed at apex, sharply 
toothed on margin, yellowish-green and smooth on upper surface, pale green and whitish-downy 
beneath. 


LEAF-SCARS—Semi-oval, somewhat raised; with scattered, occasionally clustered, rather in- 
conspicuous bundle-scars. 


FLOWERS—Appear in May or June in more or less spreading aments. Staminate occur in 
crowded clusters along ament; pistillate are grouped at base of upper aments in ovoid, prickly 
involucres. 


FRUIT—Matures in September or October. A bur covered with numerous stiff spines and 
containing usually 1, seldom 2, ovoid bright brown and sweet nuts with a more or less hairy 
apex. 


W0OD—Ring-porous; with indistinct medullary rays; hard, strong, brown, durable, rich 
in tannic acid; splits easily. Weighs about 28 lbs. per cubic foot. Used for fence posts, rails, 
and railroad ties. : 


DISTINGUISHING CHARACTERISTICS—The Chinquapin is a little brother of the Chestnut 
which one may see by comparing their characteristic fruit. It can be distinguished from the 
Chestnut by its smaller size, its whitish down on lower surface of leaf-blades, its smaller 
scurfy red buds, and smaller burs containing usually one nut. It is found only in the southern 
part of the State. 


RANGE—New Jersey and Pennsylvania to Florida, Missouri, and Texas. 


DISTRIBUTION IN PENNSYLVANIA—Locally in a few counties in the southern part of the 
State. Known to occur in the counties of Franklin, Adams, York, Lancaster, Cumberland, and 
Chester, 


HABITAT—Usually found on dry, sandy slopes, rather fertile hillsides, and margins of ponds 
and streams. 


IMPORTANCE OF THE SPECIES—The Chinquapin is of no commercial importance in this 
State on account of its small size and its limited distribution. It is very attractive as an 
ornamental shrub and yields delicious nuts. ~ 


~ 12, 


13. 


14, 


136 


KEY TO THE OAKS BASED PRIMARILY ON FRUIT AND BUDS 


Acorns maturing at end of second season on last season’s growth; immature acorns 
may be present in winter; shell of nyt hairy inside; scales on acorn-cup usually 
road: and) Thins & sce nhc cvcteis vo, sive a mrsiercialnieareecstelele epetentee e Sepsm diate PST Dae ce ee 2 

Acorns maturing at end of first season on growth of season; immature acorns never 
present in winter; shell of nut not .hairy inside; scales of acorn-cup more or less 


KOOD DY: i cstere sis ties eleisafarett sei oie peel Sielaeltieie. ea! Peters onree FHP eh A Mere rok Oe 10 
Buds large; terminal ones usually over one-fifth of an inch long, ..........+seeeees 3 
Buds smaller; terminal ones one-fifth of an inch or less in length, ..........- siete vrolde 
Buds coated with rusty brown hairs prominently angled, ..........++-eeeceeeeceees 4 
Buds not coated with rusty brown hairs; not prominently angled, ............+e++- 5 


Inner bark yellow; buds 4-4 of an inch long; acorn-cup top-shaped to hemispheric 


Slots Tesacucter sic lele:elereravels Satara tare Saft chee: sceteeiotae Oto GOUT CARIB GOONS ans oo Q. velutina 
Inner bark not yellow; buds 34 of an inch fone or less; acorn-cup hemispheric, .... 
Btete efohe aie alareteter ela ersisclelcieie pelomer a eral pualerevelelsi stats evehs TET aereretate ie cine we atouee etnIae Q. marilandica 
Buds sharp-pointed, adie 0.0 Siele bive'o cin'e #04 onele e slale ee 66's 48, se 4.e'¥ 6bleia 8 Glel® arslere od alsin ain wie me Sle ote 
Buds blunt-pointed, the Wwitlest part,at or just below middle; evidently woolly above 
TOC UN y Seiten aa doORIE aon Daca nO Ub anGOoNn Oa DonooE AxoOR Shes taco ene Q. coccinea 


Acorn-cups saucer-shaped; buds glabrous except sometimes slightly hairy near apex; 
bark fissured with intervening broad smooth ridges; branches straight, ..Q. rubra 
Acorn-cups hemispheric; buds light brown and hairy; bark shallowly fissured, with 


Sealy ridges. © branchine) (Zlezag, ves avle cole 5 gic tse < tiv adisiste ataieiarsle ace eto Q. falcata 
Twigs during first winter dull, finally hairy; shrubs, .............. FSA Q. ilicifolia 
Twigs smooth and shining during first winter; trees, .......cccerescccrecscsccceses 8 


Pin-like projections on lateral branches numerous, standing almost at right angles to 


branches; trunk continuous; acorn-cup saucer-shaped, .............-. Q. palustris 
Pin-like projections not present, trunk divided, ..........cscceccescsecececcsseces 9 
Acorn-cups saucer-shaped; buds dark-brown; twigs stouter, ..........eeeeee Q. phellos 


Acorn-cups hemispheric; buds light brown and angular; twigs slender, ..Q. imbricaria 


Buds narrow, conical, sharp-pointed, 41 of an inch or more in length, ............ 11 
Buds. obtuse; short usually about 3 of an Inch 10n8) ic. snc ees s mess ainine sense cisions 13 
Buds pubescent, usually sharp-pointed, lateral buds generally appressed; bark on 

older twigs with corky ridges; acorn-cups fringed, .............+. Q, macrocarpa 
Buds smooth, lateral buds divergent; twigs without corky ridges; acorn-cups not 

SPIN BOT, cece sare So sietetegsy sie) ouw algae arate nie & @sine, syahaiere lature 's Sele’ ete ajelsincetareieh ital trelC nieiane tiie arena 12 
Acorns sessile; twigs slender and hairy to smooth, ............4.... Q. Muhlenbergii 
Acorns evidently stalked; twigs stouter and smooth, ...........+e005 peotenieys Q. Prinus 
Bark on branches peeling into long, dark layer-like scales; acorns long stalked, 

Peete ai cheleisteferes ele o) Sateen siete ietetaters RAR SABC HOT EOrOU Sao COE OECUNORA Ianto SI aby. 
Bark on branchlets not peeling off into long, dark, layer-like scales, ........ ety oC: 
Twigs coated with yellowish-brown wool; buds as long as broad, .......... Q. stellata 
Twigs smooth, ....-..e+++. ere she's isla © Que 10/4 wiaiviuie/s avin save lelales® ates iva, 4 oReuietslareievarsve! acer mare) 


Twigs slender; shrubs or small tree; buds about as long as broad; acorn-cup encloses 
BOL Ut; oc ieistarsoiac sie o's 1s clsiere + ciereieveletateiekevolelele (a tiaiercress ieistatels sicieleietrais Ve cclalmtetstaas Q. prinoides 
Twigs stout; large tree; balls longer than broad; acorn-cup encloses 3 of nut..Q. alba 
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KEY TO THE OAKS BASED PRIMARILY ON LEAVES AND FRUIT 


1, 


1, 


12, 


12, 


13. 


138, 


14, 
14, 


15. 


15, 


Leaf-blades or their lobes bristle-tipped; acorns maturing at end of the second season; 

MULLS OLLeN PUPERCENME! WILKIN, oe 6 concede vada ct sdlaseale cee A NOTDAEAI TO Oto Oey IGOR IS 2 
Leaf-blades or their lobes or teeth without bristle tips; acorns maturing | at end of 

the first season; nuts often glabrous within, ............... ai aecteete cess fetes he 10 
Leaf-blades entire; rarely lobed or toothed except on vigorous coppice shoots, ...... 3 
Leaf-blades pinnatifid, pinnately-lobed or dilated at apex, ......cecceeeseeeceeceees 4 
Lower surface of leaf-blades glaborous, ........... Bisteiaratateta srttemsNaraiareeysial sts ea Q. phellos 
Lower surface of leaf-blades pubescent, ..........sceevcecccaccevess Q. imbricaria 
heat-plades ipinnatiid or pinnately-LoObed ye rise: sve. c score eye ese sspssvleis/osaysiaceie:tys, 070 ora ialelo\ leis ieferers vod 5 
Leaf-blades dilated at apex; brown tomentose on lower surface, ...... Q. marilandica 
Leaf-blades green on both upper and lower surfaces, .........ccccceccccecceccevcece 6 
MEAL -pInGesmpu Descent «ONG LOW CLESUTLAGCE,. vols ste cieiaialeisisieie/s eislorsioinin's eistts © syersielevere wa sietereiere 8 


Lobes of leaf-blades about equal the width of the middle portion or body of the 


MBE Mrs bere ay she televeve isla vern sts fattss foxers cs epsntkonvrciehepatvietore ext steverolts lo, ayaustetetacpaoaerele tara weyers Q. rubra 
Lobes of leaf-blades 2-6 times as long as the breadth of the narrowest portion or 
ROE VO EOS TORT teers ors caiaiai as ainisin-sin a eiarle si eic ith slosaPia ace ote race w- maleiayeies trers1ece RRS TsO 7 
Trunk continuous, covered by short, slender, often horizontal lateral branches; acorn- 
PAL RBSUCEL-SHADEU, Coty 5 averse ie onic ielsrelhts/s. WU Teta ere ialeseietorvisiigsa: dies ores ov cress arent ea Q. palustris 
Trunk usually branched; covered by rather long, usually stout and ascending lateral 
branches: (Acorn-cups Vtop-shaped, .5ecccis ars oe ewes vc cc os ceis au sissies vis ores Q. coccinea 


Leaf-blades brown or rusty pubescent on lower surface; inner bark yellow, Q. velutina 
Leaf-blades gray or white pubescent on lower surface; inner bark not yellow, ....9 


Lobes of leaf-blades long and lanceolate, often scythe shaped; large tree, ..Q. falcata 
Lobes of leaf-blades short and triangular usually five in number; small tree 


TAS TAN TIDY UM Palle sa SuezoVPNe sr sis wibieLol.sfiee Wecovosave ieXe (0 lle pgule ote, aisisievoveceveremelaiomnie «, erehacssszaisiave Q. ilicifolia 
Venta ses CCI y | LODO. Bis cates an eis 6 adler ieee» ati wr) a a's relics cove Sidi sr eLeisie ele se eis sgl vo sie a 11 
BUCA TED LAOS CORTE VMELOOUKCC om ates sYormitretetenctaettetnietste: kenstiste ate eiciede wietereiniciwele/avarelcielancieterstcrets 13 
Mature leaf-blades glabrous and pale on lower surface; cups shallow, ....... Q. alba 
Mature leaf-blades pubescent on lower surface; cup encloses at least one-third of 

INN AO OOOO Ropdoipxny atateksirkarsis tava haiaie)oyavorsts POL OL OOOO OOOO BRIT ae DCO Oe OCT 12 


Mature leaf-blades rusty-pubescent below; leaves usyally 5-lobed; stellate pubescent 
below with three terminal large rounded or squarish lobes; upper scales of acorn- 
GUD MEMOUT WWE OC yetarersietnte) odptane fo clevawcete misveasiocedt ess eer squatter craal sfaseRoveve islets a ay'sl Q. stellata 
Mature leaf-blades white tomentose beneath; leaves usually 5-7 lobed with single 
large oval and crenate terminal lobe; upper scales of acorn-cup awned with a 
heavy fringe, ..... Obeid socon58y DOD ae Go@ored ago au One AaomaaooDmei Q@. macrocarpa 


Leaf-blades broadest at or below the middle, oblong to lanceolate, decidedly pointed 


at apex, usually exceeding six inches in length, .........cecececceccesercoseres 14 
Leaf-blades broadest above the middle, oblong to oblong obovate, pointed to rounded 
at apex, seldom exceeding six inches in length, .......cccccecccceeccsresecees 15 


Leaf-blades with acuminate apex; slender petiole; acorn sessile, ....@. Muhlenbergii 
Leaf-blades with acute apex; stouter petiole; acorn stalked, .............. Q@. Prinus 


Tall tree; bark on small branches often peeling off in dark scales; acorns long- 
SEALED Me siete sisieis siviels Be eta ate oat aS e icisea cis tare axoranels [als oinyefiite’s Wevelieveas ves cis elas onetehctsts Q. bicolor 
Shrub or small tree; bark on small branches smooth; acorn sessile, ...... Q. prinoides 
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WHITE OAK 


Quercus alba, Linnaeus 


FORM—aA very large and valuable tree, usually attaining height of 70-80 ft. but may reach 
a maximum height of 140 ft. with a diameter of 8 ft. when grown in a closed stand. When 
grown in a dense stand (Fig. 12) it has a clean continuous trunk often free from lateral 
branches for 75 ft. with a diameter of 5 ft., and little stem taper. When grown in the 
open (Fig. 27) it divides near the ground into a great many lateral branches which are gnarled 
and twisted forming a deep, wide and irregular crown or occasionally a symmetrical crown. 
Open grown trees produce a very small quantity of timber of commercial importance. The largest 
White Oak known in Pennsylvania stood near Kutztown in Berks county. It was 31 feet in 
circumference at the base and had a branch spread of 105 feet. On March 20, 1923, it was 
blown down and now this sylvan giant is no more. One of the largest White Oaks now standing 
in the State is shown in Fig, 47. 


BARK—On smaller branches light green to reddish-green on mature trunks up to 2 inches 
thick, usually light gray or white, shallowly fissured into flat, irregular scales often very loosely 
attached. Occasionally the bark of trunk appears roughly ridged and without scales. See Fig. 94. 


TW1GS—During first summer light green, tinged with red, coated with loose, pale hairs. First 
winter slender, smooth, reddish to gray, covered with numerous, light, minute, elevated, lenticels. 
Pith star-shaped. 

BUDS—Alternate; terminal buds clustered; broadly ovate, obtuse, reddish-brown, 4 of an inch 
long. 

LEAVES—Alternate, simple, 5-9 inches long, 2-4 inches wide, obovate in outline, with 3-9, but 
usually 7 ascending lobes; lobes blunt at apex and separated by deep round-based sinuses. "When 


full grown thin, bright green and smooth above, and pale, smooth, and occasionally glaucous 
below. 


LEAF-SCARS—Alternate, raised, concave to round above, rounded below. A decurrent ridge 
often continuous from raised leaf-scar which makes the twig 5-angled on account of 5-ranked 
arrangement of leaf-scars. Bundle-scars are numerous, scattered, inconspicuous. The leaf- 
scars of the Oaks of this State so closely resemble each other that a description of a leaf-scar 
of one species will suffice for all. 


FLOWERS—Flowers appear in May when the leaves are about 4 developed. Staminate flowers 
are borne in hairy aments 23-3 inches long. Calyx is very hairy and yellow. Stamens extend 
beyond calyx. Anthers are yellow and notched. Pistillate flowers are borne on short stalks, with 
hairy involucral scales and red spreading styles. . 


FRUIT—An acorn, maturing during one scason, sessile or short-stalked. Nut ovoid, rounded 
at apex, shiny, light brown, 3 of an inch long, inclosed for 4 length in cup. Meat of nut is 
sweet and edible. Cup bowl-skaped, slightly tomentose on inside, covered with numerous scales 
which are thin, short, flat, blunt-pointed near rim, thickened and knobby near the base, 


WOOD—Ring-porous; with very conspicuous medullary rays; strong, heavy, hard, close-grained, 
durable in contact with soil, light brown with lighter sapwood. The most valuable of all oak 
wood. Weighs 46 lbs. per cubic foot. Used in construction, ship building, tight cooperage, 
furniture, railroad ties, manufacture of wagons, agricultural implements, interior finish of 
houses, fences and fuel. 


DISTINGUISHING CHARACTERISTICS—In summer one can distinguish the White Oak very 
readily by its loose scaly, grayish or white bark from which it takes its common name, and by 
its deeply rounded-lobed leaves with a smooth and pale lower surface when mature. Im winter 
it has some characteristics apparently in common with some other Oaks but can be distinguished 
from the Red, Black, Scarlet, Chestnut, and Yellow Oaks by its obtuse, rather small buds; from 
the Swamp White Oak by ,the slender to grayish twigs and the absence of dark loose 
peeling flakes on the branches; from the Post Oak by the absence of greenish rusty pubescence 
on the twigs; from the Pin Oak by the absence of stiff lateral pins on the branches and the more 
obtuse buds; from the Bur Oak by the absence of corky wings on the branches. In addition to 
these characteristics the acorns and leaves which often persist will aid considerably in recognizing 
the different species. A careful study of the key to the species will help in bringing out 
additional distinguishing characteristics. 


RANGE—Maine to Minnesota, south to Florida and Texas, 


DISTRIBUTION IN PENNSYLVANIA—Abundant throughout the eastern, central, and southern 
parts, and rather common at least locally, in the northern and western parts. Not known to 
occur in Allegheny watershed in Potter and McKean counties. It is the commonest tree in 
southern Allegheny, Washington, and Greene counties. 


HABITAT—It is tolerant of many soils, growing on sandy plains, gravelly ridges, rich uplands 
and moist bottomlands. It reaches its best development in rich moist soil, 


IMPORTANCE OF THE SPECIES—The White Oak is the most important hardwood species of 
Pennsylvania. It is a slow grower but develops an exceptionally high grade material. Artificial 
regeneration by planting is difficult. Sprouting cannot be depended upon. Natural seed regen- 
eration is the best method by which this tree can be successfully reproduced. German experi- 
mentation has shown conclusively that the natural method is superior to the artificial, especially 
with Oak. The great value of its timber will justify attempts to grow the White Oak in forest 
stands of considerable extent. 
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Germinating acorn with its young root and 
shoot, x 4. 

Winter branch, x 4. 

Terminal section of winter branch showing 
bud with overlapping scales, a leaf-scar 
with  bundle-scars, and lenticels, en- 
larged. 


. Cross seetion of twig showing  five-sided 
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PLATE LVI. POST OAK 


Branch with mature leaves and mature acorns, x $, 

Flowering branch with immature leaves, (s) staminate blossoms, ()) pistillate blossoms, x 3. 

An acorn cup, x #4. 

An acorn, basal view, x 4 

Lower surface view of mature leaf showing the dense star- emaped pubescence, x }. 

Winter branch covered with a dense rusty pubescence, x 4 

Section of winter branch showing slightly pubescent buds, ‘leat: scars with bundle-sears, len- 
ticels, and the dense rusty pubescent bark, natural size. 
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POST OAK 


Quercus stellata, Wangenheim 


FORM—A medium-sized tree usually attaining height of 50-60 ft. but may reach a maximum 
height of 90 ft., with a diameter of 4 feet. In the open it forms a dense, broad, deep, round- 
topped crown with stout and spreading branches. Toward its northern limit it is a large shrub. 


BARK—On trunks somewhat similar to that of White Oak only darker and often rougher and 
less scaly. On young branches it is often covered with loose, dark scales. 


TWIGS—Stout, covered with yellowish rusty pubescence, at first light orange in color, later 
dark brown. Season’s growth stands in strong contrast with later growth on account of much 
lighter color. Pubescence soon turns dark and finally disappears. 


BUDS—Alternate, broadly ovate, about 4 of an inch long, sometimes as broad as long, blunt- 
pointed, covered with numerous overlapping, reddish-brown, slightly pubescent scales. 


LEAVES—Alternate, simple, obovate in outline, 47 inches long, 3-5 inches wide, thick, 
leathery, generally 5-lobed; the middle pair of lobes is the largest and is separated by deep 
sinuses; upper surface is bright green, shiny; lower surface is paler and coated with 
rusty pubescence, 


LEAF-SCARS—See ‘‘Leaf-Scars’’ under White Oak, page 138. 


FLOWERS—Appear about May, Staminate borne in slender aments 4-6 inches long. Pistillate 
are sessile or short-stalked, wcolly stigmas bright red. 


FRUIT—An acorn, maturing at end of first season usually sessile, occurs solitary, in pairs or 
clustered. Nut oval, 4-% of an inch long, hairy at apex, longitudinally striped with darker 
brown, inclosed by cup for 4-3 of its length. Cup thin, hairy within, and covered with thin, 
pale, flat woolly scales. 


WOOD—Ring-porous; with conspicuous medullary rays; heavy, hard, close-grained, very durable, 
light to dark brown, with light sapwood. Weighs 52 lbs. per cubic foot. Used for the same 
purposes as White Oak. It is found on the market mixed with White Oak. 


DISTINGUISHING CHARACTERISTICS—In summer the Post Oak, also known as Iron Oak, 
may at once be recognized by the peculiar form of its leaves, with large rounded or squarish 
lobes. The three terminal lobes are the largest and the basal lobes taken together are wedge- 
shaped in outline. The rigid leathery leaves with their shiny green upper surface and rusty 
pubescent lower surface, and the rusty pubescent twigs are characteristic. In winter its short 
obtuse buds and stout rusty pubescent twigs are distinctive. The buds have also a brighter 
reddish color than those of the White Oak. 


RANGE—Massachusetts to central Pennsylvania, Kansas, and south to Florida and Texas. 


DISTRIBUTION IN PENNSYLVANIA—found locally in the eastern and southern parts, but not 
in the western and northern. Near Mont Alto, Franklin county, it is locally common. A 
tree felled in 1912 about one-half mile south of this village measured over three feet breast-high. 


HABITAT—Common on dry rocky soil. Found on graveliy uplands, limestone hills, and sandy 
plains. 


IMPORTANCE OF THE SPECIES—The Post Oak closely resembles the White Oak, especially 
in the wood, which is sold as White Oak. On account of its limited distribution in Pennsyl- 
vania, and the superiority of the White Oak, the Post Oak cannot be recommended for forestry 
purposes on an extensive scale, It will, however, grow on poorer soil than the White Oak and 
might he established upon such areas. It is difficult to transplant and grows slowly. 
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BUR OAK 


Quercus macrocarpa, Michaux 


FORM—Usually attains height of about 70-80 feet but may reach a maximum height of 170 
feet with a diameter of 6-7 feet. It attains its greatest height in Illinois and Indiana. It has 
broad spreading branches which form a broad round-topped crown. In the forest the crown is 
usually contracted and covers only the upper part of the trunk. It is a giant among its associ- 
ates. One of the largest Bur Oaks in Pennsylvania is shown in Fig. 51. 


BARK—Intermediate between flaky bark of White Oak and very roughly ridged bark of 
Chestnut Oak. 


TWIGS—Stout, covered with pale, raised and inconspicuous lenticels, yellowish-brown, at first 
hairy, later smooth, with corky wings often 14 inches wide. 


BUDS—Alternate, broadly-ovate, about 4 of an inch long, acute or obtuse, reddish-brown, 
slightly pubescent. Lateral buds are closely appressed. 


LEAVES—Alternate, simple, 6-12 inches long, 3-6 inches wide, obovate or oblong; 5-7 lobed; 
sinuses round-based; terminal lobe largest; smooth, shiny, and dark green above; paler and finely 
hairy beneath, 


LEAF-SCARS—See ‘‘Leaf-Scars’’ under White Oak, page 1388, 


FLOWERS—Mature about May. Staminate flowers borne in slender ament 4-6 inches long. 
Pistillate sessile or short-stalked, with bright red stigmas and hairy scales. 


FRUIT—An acorn, maturing during first season; sessile or stalked, usually solitary. Nut 
ovate, 4/5-2 inches long, covered with down. Cup deep, embracing from 34 to entire nyt, light 
brown, downy on inner side, covered with large imbricated scales forming a distinct fringe near 
the margin, 


WOOD—Ring-porous; with conspicuous medullary rays; heavy, hard, strong, close-grained, 
very durable, brownish with light thin sapwood. Weighs 46 lbs. per cubic foot. Used for the 
Same purposes as White Oak, from which it is not distinguished on the market. 


DISTINGUISHING CHARACTERISTICS—In summer the Bur Oak, also known as Over-cup or 
Mossy-cup Oak, can be distinguished by its unique leaves, which have deep, rounded sinuses 
that reach almost to the midrib and divide each side of a leaf almost into two parts. The lobes 
on the front part are rather squarish and those on the basal part triangular. The pubescence 
on the lower side of the leaves and the corky winged projections on the branches are also 
characteristic. In winter the corky winged projections on the branches, the closely appressed and 
pubescent buds, the distinctly fringed acorn cups, and the persistent leaves are characteristic. 


RANGE—Nova Scotia to Manitoba, south to Pennsylvania, Kansas and Texas. 


DISTRIBUTION IN PENNSYLVANIA—Rare or local in the eastern, southern, central, and 
western parts of the State. Not reported from the northern part of the State. An unusually 
large specimen stands in a field near Petersburg, Huntingdon county. What is probably the 
largest oak in Pennsylvania is a Bur Oak. It stands near Neff’s Mill in Huntingdon county. It 
is 89 feet and 9 inches in circumference at the ground, and at breast high it is almost 7 feet 
in diameter.’ This tree was destroyed during a storm in 1924. 


HABITAT—Prefers low rich bottomlands but can grow upon a variety of soils. It does not 
thrive on uplands so well as the White Oak, grows much slower than the Red Oak, and is rather 
intolerant of shade. 


IMPORTANCE OF THE SPECIES—The Bur Oak is one of the very largest of American Oaks, 
has a wide distribution, and occurs in pure and in mixed stands. It produces valuable wood 
especially adapted to quarter-sawing on account of conspicuous medullary rays. It should be re- 
generated especially in the Mississippi basin where it develops at its optimum. This tree is also 
very attractive as an ornamental or shade tree, since it withstands smoke more than most other 
Oaks, and is relatively free from disease. . 
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PLATE LVII. BUR OAK 


Flowering branch with immature leaves, (s) staminate blossoms, 
. Branch with mature leaves and mature acorns, x 4. 
- An acorn cup,.x 4. 

. An acorn, x 4. 

. A winter branch showing buds, leaf-scars, and rais 
. Terminal section of winver braneh showing buds 


bundle-sears, enlarged, 


. Basal bud-seale with hairy margin, enlarged, 
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PLATE LVIII. SWAMP WHITE OAK 


. Flowering branch with immature leaves, (s) staminate blossoms, (p) pistillate blossoms, x 3. 
Branch with mature leaves and mature long-stalked acorns, x 4 

An acorn, X 4. 

An acorn cup, x #4. 

A winter twig, x 4. 

A winter twig with buds, lenticels, leaf-scars, and five sided pith, enlarged, 

Section of winter branch showing dark, broken, and scaly outer bark, enlarged. 


ATi Oe 


141 


~ SWAMP WHITE OAK 


Quercus bicolor, Willdenow 


FORM—An average-sized tree usually attaining a height of 60-70 ft., occasionally attaining 
a height of 100 ft. with a diameter of 3 feet. In the open it develops a broad, open, round- 
topped crown with the upper branches ascending, the lower often drooping. Scraggy and peeling 
branches make it rather unattractive. In the dense stands the trunk is clean and continuous. 


BARK—On young branches reddish-brown, smooth, soon becoming rough and unkempt by peel- 
ing into long, persistent, dark scales and exposing light inner bark. On old trunks, thick, 
grayish-brown, deeply fissured into long, often continuous, flat ridges which break up into small 
gray scales. See Fig. 98, 


TWIGS—Stout, yellowish to reddish-brown, usually smooth, covered with pale raised lenticels; 
pith star-shaped. 


BUDS—Alternate, broadly ovate, obtuse, 4-4 of an inch long, covered with light chestnut- 
brown scales, often slightly hairy towards the apex. 


LEAVES—Aternate, simple, usually obovate in outline, 5-6 inches long, 2-4 inches wide, 
rounded at narrowed apex, coarsely dentate on margin, with shallow rounded lobes; upper 
surface shining dark yellowish-green; lower surface light green and finely hairy. 


LEAF-SCARS—See ‘‘Leaf-Scars’’ under White Oak, page 1388. 


FLOWERS—Appear abeut May when leaves are about 3 developed. Staminate flowers occur 
in hairy aments 4-5 inches long. Pistillate are borne on short stalks, either solitary or few in a 
cluster, 


FRUIT—<An acorn, maturing during one season, solitary or few in a cluster, usually borne on 
a long stalk. Nut oblong, 4-13} inches long, chestnut-brown usually hairy at apex. Cup deeply 
saucer-shaped, thick, enclosing 4 of nut, hairy inside, covered with pale woolly scales which 
are rather thickened near base, and thin, often fringed at margin. 


W0OD—Diffuse-porous; with rather conspicuous medullary rays. It possesses the same physical 
characteristics as the White Oak, and is sold on the market as White Oak. Weighs 48 Ibs. 
per cubic foot. 


DISTINGUISHING CHARACTERISTICS—The Swamp White Oak can be distinguished from all 
other Oaks at any season of the year by the bark on the younger branches which peels off into 
thin large plates shallow sinuses between the lobes, giving the leaf a broad effect. In fall the 
long-stalked acorns with their cups enclosing about 4 of nut are characteristic. In winter the 
rather stout, yellowish to reddish-brown twigs bearing buds with light chestnut-brown scales and 
the irregular, often drooping, growth of the lower lateral branches is peculiar to this species, 


RANGE—Maine and Quebec to Michigan, south to Georgia and Arkansas, 


DISTRIBUTION IN PENNSYLVANIA—Reported from eight counties in the eastern and south- 
ern parts of the State, one in the western, one in the northeastern, and common in the north- 
western part. What is probably the largest Swamp White Oak in this State stands near 
Waterfall in Huntingdon county. At breast-high it is 16 feet 6 inches in circumference. 


HABITAT—Frequents rich soils on borders of swamps and streams, 


IMPORTANCE OF THE SPECIES—The Swamp White Oak is an important tree but its propa- 
gation should not be recommended or attempted where the White Oak will grow. Its lateral 
branches have a tendency to persist which results in an inferior grade of lumber. It has no 
ornamental qualities which especially recommend it for such planting. 
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YELLOW OAK 


Quercus Muhlenbergii, Engelmann 


FORM—An average-sized tree usually attaining a height of 40-50 ft., but occasionally may 
reach a height of 160 ft., with a diameter of 8-4 feet. Rather stunted in growth in the north- 
eastern part of its distribution and attaining its maximum development along the Wabash river 
in Indiana and Illinois. Lateral branches are relatively small forming a narrow, often shallow, 
round-topped head. Trunk often widely buttressed at base. 


BARK—tThick, rough, close, fissured into long, irregular ridges which break up into grayish 
to brownish scales, 


TWiIGS—Slender, reddish-brown to grayish-brown, at first hairy, becoming smooth, longitu- 
dinally ridged, covered with pale lenticels; pith star-shaped, 


BUDS—Ovoid, sharp-pointed, about 1/6 of an inch long, covered by numerous overlapping, light 
chestnut-brown scales which are slightly hairy along margin. The buds show a general resem- 
blance to those of the Chestnut Oak only are smaller, 


LEAVES—Resemble those of the Chestnut Oak but have a more acuminate apex; also re- 
semble those of the common Chestnut with incurved teeth, 


LEAF-SCARS—See ‘‘Leaf-Scars’’ under White Oak, page 138. 


FLOWERS—Appear about May when leaves are about 4 developed. Staminate flowers occur 
in hairy aments, 3-4 inches long. Pistillate flowers sessile or short-stalked with bright red 
stigmas. 


FRUIT—An acorn, maturing during one season, usually sessile, occasionally short-stalked. 
Nut ovoid, 4-1 inch long, pubescent at apex, light chestnut-brown. Cup thin, encloses about 4 
of nut, covered by pale brown woolly scales with thickened bases and thin tips often forming a 
fringe along the margin. 


W00OD—Diffuse-porous; with less prominent medullary rays than most Oaks; heavy, hard, 
strong, durable in contact with soil. A distinct difference between spring and summer wood. 
Used for same purposes as White Oak except for tight cooperage and cabinet work, because it 
checks very badly. Weighs 54 lbs, per cubic foot. 


DISTINGUISHING CHARACTERISTICS—The Yellow Oak, also known as Chinquapin Oak, 
can be distinguished from the Chestnut Oak by its usually sessile and smaller acorns, smaller 
buds, more acuminate leaves, and flaky gray bark. It can also be distinguished from the 
Dwarf Chinquapin Oak by its larger size, sharp-pointed buds, larger and sharper-pointed leaves 
and the absence of gray blotches on the bark of the young trunks. 


RANGE—Vermont to Minnesota, south to Florida and Texas. 


DISTRIBUTION IN PENNSYLVANIA—Rare. Found locally in the southeastern and south- 
ern parts. Also reported from Beaver and Lawrence counties, in the western part. It frequents 
the valleys more than the Chestnut Oak. It is common locally in the Cumberland Valley. 
especially near the streams, 


HABITAT—Usually found on dry ridges, especially upon limestone soil, 


IMPORTANCE OF THE SPECIES—The wood of Yellow Oak is not equal to that of the White 
Oak and in addition it grows slower. Im all localities where both grow the White Oak should be 
favored, while in localities where the White Oak is absent this Oak might be propagated. It 
is a beautiful tree and should be planted extensively in parks and lawns on account of its hand- 
some form and attractive foliage. 
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PLATE LIX. YELLOW OAK 


Flowering branch with immature leaves, (s) staminate blossoms, (p) pistillate blossoms, x 4. 


. Branch with mature leaves and mature acorns, x3. 
; AND acorn, x 4. 


An acorn cup, x }. 
Terminal section of winter twig, x 4. 
Section of winter twig showing buds, Jenticels, and leaf-sears with bundle-scars, enlarged. 
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» An acorn, x 4. 


PLATE LX. CHESTNUT OAK 


Flowering branch with immature leaves, (s) staminate blossoms, (p) pistillate blossoms, x 4. 


. Beanch with mature leaves and mature acorns, X 4 


An acorn cup, X 4. 


A winter twig, showing buds, lenticels, leaf-sears, fluted bark, “and pentangular pith, x 4. 


. Section of a winter twig, enlarged. 


Cross-section of a twig showing pentangular pith, wood with conspicuous medullary rays, inner 
and outer bark, enlarged. 

A basal bud-seale with hairy margin, enlarged. 

An apical bud-seale with hairy margin, enlarged. 
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CHESTNUT OAK 


Quercus Prinus, Linnaeus 


FORM—A medium-sized tree usually attaining a height of 60-70 ft. occasionally 100 ft., with 
a diameter of 6-7 feet. In dense stands the trunk is straight and centinuods while in open 
stands it is low and divided, forming a very broad open crown. 


BARK—On young stems and smaller branches smooth, thin, yellowish-brown. On older branches 
and trunk rough, thick, brown to black, rich in tannin, divided into long, broad and continuous 
fissures. Ridges are very solid, sharp-angled, not scaly. Base of the fissures often cinnamon-red, 
especially on the larger branches and smaller trunks. See Fig. 96. 


TWIGS—First summer greenish-purple; first winter orange or reddish-brown; stout, smooth, 
bitter; with inconspicuous lenticels and star-shaped pith. 


BUDS—Alternate, ovate-conical, distinctly sharp-pointed, 4-4 of an inch long. Bud-scales light 
chestnut-brown, imbricated, slightly hairy towards apex and along margin. 


LEAVES—Alternate, simple, obovate, thick, stiff, 5-9 inches long, 2-4 inches wide, usually 
wedge-shaped at base, coarsely dentate with rounded teeth on margin; green and smooth on 
upper leaf-surface, pale green and at first hairy on lower. 


LEAF-SCARS—See ‘‘Leaf-Scars’’ under White Oak, page 138. 


FLOWERS—Appear about May when leaves are about 4 developed. Staminate flowers are 
yellow and borne in hairy aments 2-3 inches long. Pistillate flowers have a short divergent, red- 
dish style, and occur in small groups upon stout stalks. 


FRUIT—Solitary or in pairs matures in one season on short stalks. Nut 4/5-14 inches long, 
2-3 times as long as broad, smooth, glossy, oval, chestnut-brown, acute or round-pointed, and 
contains a sweet kernel. Cup thin, hemispheric, covers 4 of nut, hairy inside. Scales of cup 
are thin-tipped, reddish-brown, rather knobby near the base. 


W0OOD—Ring-porous; with prominent medullary rays; heavy, strong, close-grained, durable in 
contact with soil, dark brown with lighter sapwood. Weighs 46.73 Ibs. per cubic foot. Used 
for railroad ties, fencing, fuel and construction. Ranks close to White Oak. 


DISTINGUISHING CHARACTERISTICS—In summer the Chestnut Oak, also known as Rock 
Oak, can be distinguished by its oblong leaves margined with coarse rounded teeth and the 
roughly fissured and non-scaly bark. In winter one can readily recognize it by its characteristic 
bark, its sharp-pointed conical buds and its distinctive fruit. The persistent leaves often aid in 
recognizing it in winter, as well as the absence cf 1-year old developing acorns. The slender, 
angular, orange-brown twigs terminated by a cluster of light brown sharp-pointed buds with a 
Slight apical pubescence will always determine this species with certainty. ~* 


RANGE—Maine to Ontario, south to Alabama and Tennessee. 


DISTRIBUTION IN PENNSYLVANIA—Common in the mountainous region of the State. 
Locally it is the prevailing tree. A historic clump of Chestnut Oak trees stand within a metal 
fence enclosure at the high water mark on the Gettysburg battlefield. 


HABITAT—Usually found on dry hillsides and towards the south in the mountains. It reaches 
its best development in the mountains of western North Carolina, eastern Tennessee and Ken- 
tucky upon rich moist soil. It is light-demanding and unless crowded will develop often into a 
crooked tree, 


IMPORTANCE OF THE SPECIES—The Chestnut Oak belongs to the White Oak group. Its 
wood is used practically for the same purposes as that of the White Oak. The wood is valuable 
and in addition the bark is very valuable because it is richer in tannin than that of any other 
Oak. Large quantities of this bark are harvested annually at the present time in the southern 
Appalachians. ‘This species deserves to be regenerated extensively, especially by natural seed 
regeneration methods and admixed with the well-known Chestnut. In case of artificial regenera- 
tion it may be advisable to sow the seeds rather than plant seedlings since this species is rather 
sensitive to transplanting. 
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SCRUB CHESTNUT OAK 
Quercus prinoides, Willdenow 


FORM—UwUsually a low shrub from 2-5 ft. high. but may attain a height of 18 ft. with a 
diameter of 4 inches. Usually occurs in clumps but may occur solitary. 


BARK—Thin, bitter, light brown, marked with light gray blotches, at first smooth, but later 
when trunk reaches a diameter of 4 incheg it becomes rough. 


TWIGS—Smooth, slender, at first dark green and rusty-pubescent but later reddish-brown and 
smooth, marked with rather inconspicuous pale lenticels. 


BUDS—Alternate, ovate, rounded at apex, light brown, covered with thin overlapping scales 
which are sometimes hairy on margin. 


LEAVES—Alternate, simple, obovate, 3-6 inches long, 2-3 inches wide, covered beneath with 
pale tomentum, short and stout-petioled, margined with 3-7 rounded teeth on each margin and 
terminated with acute or acuminate apex. 


LEAF-SCARS—See ‘‘Leaf-Scars’’ under White Oak, page 138. 


FLOWERS—Appear about May when leaves are about 4 developed. Staminate aments 14-24 
inches long, yellow and somewhat hairy. Pistillate flowers are short-stalked and bear bright 
red pistils. 


FRUIT—An acorn, maturing at end of first season; 4-{ of an inch long, sessile or short- 
stalked, often produced in great abundance, singly or in pairs. Nut oval, light chestnut-brown; 
when young striated with dark longitudinal lines; blunt-pointed, shiny except at apex where it 
is often covered with pale down. Kernel sweet and edible. Cup thin, rather deep, covers about 
4 of nut, pale woolly outside, downy inside. Scales are indistinct, thinner towards apex, often 
knobby or tumid towards base. 


WOOD—Ring-porous; with conspicuous medullary rays. Commerically not important on account 
of small size. Locally used for fuel. 


DISTINGUISHING CHARACTERISTICS—The Scrub Chestnut Oak, also known as Dwarf Chin- 
quapin Oak, Chinquapin Oak and Scrub Oak, can readily be distinguished from most of the Oaks 
of Pennsylvania by its dwarf forms. It resembles the Bear Scrub Oak rather closely but can 
be distinguished from it by its round-lobed leaves, knobby acorn-scales, scaly and often gray- 
blotched bark on larger stems, and sweet kernel of the acorns. The young branches of this 
species are pubescent while those of the Scrub Oak are usually smooth. The buds are small and 
not so sharp pointed as those of the Chestnut Oak and tiie Yellow Oak. 


RANGE—Maine to North Carolina, west to Kansas and Texas. 


DISTRIBUTION IN PENNSYLVANIA—Found locally in the eastern, northeastern, southern, 
and central parts of the State. Also reported from Allegheny county. Common near Milford, 
Pike county. 


HABITAT—Prefers dry woods, rocky slopes or sandy soils. Occasionally found in hillside 
pastures and moist woods. 


IMPORTANCE OF THE SPECIES—The Scrub Chestnut Oak is so small in size that it has 
practically no commercial value. It is hardly more than a forest weed and should not be planted 
or protected except where it might be used as an advance growth. 


PLATE LXI. SCRUB CHESTNUT OAK 


DADAM wom 


Flowering branch with immature leaves, x 3. 
A staminate flower, enlarged. 

A pistillate flower, enlarged. 

A fruiting branch, x 3. 

An acorn cup, x 4. 
An acorn, x 4. 


. A winter twig, x 4. 
. Section of a winter twig, enlarged, 
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PLATE LXII. RED OAK 


. Flowering branch with immature leayes, (s) staminate blossoms, (p) pistillate blossoms, (i) 


immature acorns, x 4, 
A staminate flower, enlarged. 
A pistillate flower, enlarged, 


. Branch with mature leaves, (i) immature acorns, (m) mature acorns, x 3. 
. Winter twig with immature acorns, buds, and leaf-sears, x 4. 

. An immature acorn, enlarged. 

. An acorn cup, x 4. 
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Section of a twig, enlarged. 
A bud-seale, enlarged, 
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RED OAK 


Quercus rubra, Linnaeus 


FORM—One of the largest forest trees of the Northern States, usually attaining a height 
of 70-90 ft. with a diameter of 2-4 ft. but occasionally reaching a height of 150 ft. with a 
diameter of 5 feet. When grown in the open has a short trunk and a broad symmetrical crown; 
in dense forest stands the trunk is straight, clean and continuous bearing a small, narrow crown. 
The straight ascending and clean branches of the crown are characteristic. 


BARK—On young stems and branches smooth, gray to brown; on older trunks it is thick, 
slowly broken up by shallow fissures iniv regular, continuous, dark-brown and distinctly flat- 
topped ridges. Trunks above 8 ft. in diameter are often very rough near the base, having 
We! the characteristic fiat-topped ridges which are, however, retained higher up on the stem. 

ee Fig. 93. 


TWIGS—Rather slender, smooth, greenish-brown to dark brown, covered with pale indistinct 
lenticels; pith star-shaped. 


BUDS—Alternate, ovoid, 1/6-1/3 of an inch long, widest part near middle, narrowed up- 
ward to a sharp point, light brown, and free from woolly covering. Bud-scales numerous, over- 
lapping, a light brown, slightly jiongitudinally-striate, with slightly pubescent margins. 


LEAVES—Alternate, simple, oval to obovate in outline, 5-9 inches long, 46 inches wide, 
7-9 lobed, with sinuses extending half-way to the midrib and separating ascending lobes with 
entire margin or few bristle-pointed teeth. Mature leaves firm, dull green, with yellowish to 
reddish midrib above, and pale with a yellowish midrib below. 


LEAF-SCARS— See ‘‘Leaf-Sears’’? under White Oak, page 138. 


FLOWERS—Appear about May when leaves are about 4 developed. Staminate borne in 
slender, hairy aments, 4-5 inches long, with greenish 4-5 lobed calyx and 4-5 stamens terminated 
by yellow anthers, Pistillate borne on short stalks; involucral scales broadly ovate, blunt, 


pubescent; calyx lobes sharp-pointed; style spreading, recurved, light green. 


FRUIT—An acorn, maturing at the end of second season, solitary or paired, short-stalked. 
Nut ovoid, $-14 inches long, fiat at base, narrowed at apex. Cup is velvety on inside, broad, 
shallow, covering only base of nut, with closely imbricated, sometimes hairy, reddish-brown 
scales. Immature acorns usually divergent from twig, with basal scales reaching about } of 
the way up, and appearing as if arranged in 8 rows. 


WOOD—Ring-porous; with conspicuous medullary rays; heavy, strong, hard, close-grained, 
light reddish-brown, with thin lighter colored sapwood. Used for furniture, cooperage, con- 
struction, interior finish of houses, and railroad ties. Weighs 41 lbs. per cubic foot. The 
wood of Red Oak as well as that of the Black Oak and Scarlet Oak is coming more and more 
into use daily. The despised trees of to-day may be prized to-morrow. 


DISTINGUISHING CHARACTERISTICS—The Red Oak may be recognized by its flat topped 
ridges of the bark, its straignt clean branches, its large dull green leaves with red midribs 
and ascending lobes with entire or few bristle-teeth, its light reddish inner bark, its glabrous, 
sharp-pointed, light brown buds which are often constricted at the base, and its large acorns 
with broad and shallow cups. 


RANGE—Nova Scotia to Minnesota and Kansas, south to Florida and Texas. Planted ex- 
tensively in Europe for ornamental and forestry purposes. 


DISTRIBUTION IN PENNSYLVANIA—Found throughout the State. At its optimum in the 
Cumberland Valley and adjoining lower slopes. Rarer in the northern than in other parts of the 
State, It igs one of the few oaks which occurs in the northern part of the State. What is 
probably the largest Red Oak in Pennsylvania stands in Guldin’s Woods in Berks county. It is 
63 inches in diameter at breast-high. zs 


HABITAT—Prefers porous sandy or gravelly clay soil. It will not grow in wet soils and is 
also intolerant of shade, except when young. 


IMPORTANCE OF THE SPECIES—The Red Oak is the most rapid growing species of all 
the Oaks. In one year it has grown to the height of 19 inches, in 10 years 18 feet, 20 years 
83-39 feet, 50 years 50-57 feet. It deserves to be planted and regenerated naturally on an 
extensive scale. In a single small nursery the Pennsylvania Department of Forestry in 1911 
raised over 200,000 Red Oak seedlings. A large number are being planted annually in all parts 
of the State. In Germany it has at present a wider distribution than any other American 
hardwood species. It is very attractive ornamentally on account of its smooth bark, straight 
branches, and the form and autumnal coloration of its leaves. 
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PIN OAK 


Quercus palustris, Muench 


FORM—A mediyni-sized tree usually attaining a height of 50-60 ft. with a diameter of 2 ft., 
but may reach a maximum height of 120 ft. with a diameter of 3 feet. Trunk straight, usually 
clean, continuous, and bears a symmetrical conic crown, ‘The lower lateral branches are short 
and drooping, the middle horizontal, and the upper ascending. The form of Pin Oak is very 
distinctive. See Figs. 59 and 60. 


BARK—On old trunks relatively smooth but slightly roughened by shallow fissures separating 
low ridges which are covered by small close scales. On young trunks shining, very smooth, light 
brown to reddish. See Fig, 97. 


TW1GS—Slender, tough, lustrous, at first hairy, later smooth, dark red to grayish-brown, 
covered with pale and inconspicuous lenticels. 


BuUDS—Alternate, smooth, 4 of an inch long, small, ovoid, sharp-pointed, covered with light 
brown scales which may sometimes be slightly hairy on the margin. 


LEAVES—Alternate, simple, 4-6 inches long, 2-4 inches wide, ovate in outline, 5-9 lobed; 
lobes bristle-pointed, separated by broad deep and round-based sinuses. When full grown dark 
shining green above, pale green and smooth below, often with small tufts of hairs in the leaf 
axis. 


LEAF-SCARS—See ‘‘Leaf-Scars’’ under White Oak, page 138, 


FLOWERS—Appear about May when leaves are about 4 developed. Staminate flowers occur 
in slender and hairy aments from 2-3 inches long. Pistillate are short-stalked and terminated 
by spreading bright red styles. 


FRUIT—An acorn, maturing at the end of the second season, solitary or in pairs. Nut 
globose, light brown, often striped, about 4 of an inch long. Cup thin, saucer-shaped, shallow, 
4 of an inch across, encloses only about 2/5 of nut, covered with thin closely overlapping 
scales. Kernel is bitter and pale yellow. 


W0OOD—Ring-porous; with conspicuous medullary rays; heavy, strong, hard, close-grained, 
checks and warps badly during seasoning. Weighs 438 lbs. per cubic foot. Used for cheap 
construction, cheap cooperage, railroad ties, and occasionally for interior finish. 


DISTINGUISHING CHARACTERISTICS—The Pin Oak, also known as the Swamp Oak and 
Water Oak, when young and especially when open grown, can readily be recognized by its 
characteristic form. Its trunk is continuous, relatively smooth, and covered by many slender 
and rather short lateral branches which are drooping below, erect above, and horizontal in the 
middle. It frequents moist locations and bears small acorns with shallow cups. The branchlets 
are often beset with short, stiff lateral shoots which give it its common name, The buds are 
small, smooth, sharp-pointed, and light brown in color, 


RANGE—From Massachusetts to Michigan and Missouri, south to Virginia, Tennessee, and 
Oklahoma. 


DISTRIBUTION IN PENNSYLVANIA—Common in the eastern and southern parts. Occa- 
sional in the mountainous parts, Sparse in the western part. 


HABITAT—It occurs in rich moist soil of river bottomlands, along streams, on borders of 
swamps, and even thrives in fertile soil on the slopes and summits of the Allegheny mountains. 


IMPORTANCE OF THE SPECIES—The Pin Oak does not rank high from a commercial point 
of view, even among the Black Oak group of which it is a member. It is singularly beautiful 
for ornamental purposes. It deserves’ to be planted extensively as a shade, park, or avenue 
tree on account of its rapid growth, its beautiful form, and autumnal foliage, and the ease 
with which it is transplanted. Its commercial value, however does not recommend it for 
extensive planting for forestry purposes. 
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PLATE LXIII. PIN OAK 


. Flowering branch with immature leaves, (s) staminate blossoms, (p) pistillate blossoms, 


immature acorns, x $. 


. Branch with mature leaves, immature and mature acorns, x #. 


An acorn cup, x 4. 


. An acorn, x 4. 
. Winter twig with immature acorns, buds, and one pin-like branchlet, x 4. 


Winter branch with two pin-like branchlets, x }. 
Section of a winter branch, enlarged. 
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. Terminal section of a winter twig, x 
. Section of a winter twig, showing lenticels, leaf-scars with bundle-scars, 


PLATE LXIV. SCARLET OAK 


Flowering branch with immature leayes, (s) staminate blossoms, (p) pistillate blossoms, (i) 
immature acorns, x 4. 


. Branch with mature leaves, immature and mature acorns, x 3. 
. An acorn, x 4. 


An acorn cup, x 4. 


1 ; and two slightly 
angular buds covered with numerous overlapping scales, enlarged, 


. An apical bud-scale with ciliate margin, cnlarged,. 


A basal bud-secale, enlarged. 
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SCARLET OAK 


Quercus coccinea, Muench 


FORM—An average-sized tree usually attaining a height of 60-80 ft., but occasionally 
reaching a height of 150 ft. with a diameter of 4 feet. Lateral branches ascending above, 
horizontal in middle, drooping below, Lateral branches are slender and lower ones die readily 
from shading, only persist for many years. Trunk very tapering, crown shallow and narrow. 


BARK—On old trunks intermediate between the Red Oak and the Black Oak. Jt is broken 
up into rough, irregular, deep fissures which separate ridges not so rough as those of the 
lack Oak and not so flat-topped as those of the Red Oak. Inner bark red to gray. On younger 
limbs thin, smooth, light brown. See Fig. 99. 


TW1GS—Slender, smooth, reddish or grayish-brown, covered with numerous, small, pale len- 
ticels; pith star-shaped, 


BUDS—Alternate, broadly ovate, narrowed to a blunt apex, 3-3 of an inch long, dark reddish- 
brown, covered with a pale wool from the middle to the apex. 


LEAVES—Alternate, simple, broadly oval to obovate, 8-6 inches long, 24-5 inches wide, 
5-9 lobed, lobes bristle-pointed and separated by deep round-based sinuses extending at least 
g of the distance to the midrib. In autumn brilliantly scarlet before falling. 


LEAF-SCARS—See ‘‘Leaf-Scars’’? under White Oak, page 138. 


FLOWERS—Appear about May when leaves are } developed. Staminate flowers are borne in 
slender pubescent aments 3-4 inches long. Pistillate on short pubescent stalks, reddish in 
color, with reflexed bright red stigmas. 


FRUIT—An acorn, maturing at the end of the second season, sessile or short-stalked, solitary 
or paired. Nut ovoid, 2/5-4/5 of an inch long, reddish brown, occasionally striate. Cup thin, 
covering about 4 of the nut, narrowed at base, with closely imbricated, sharp-pointed, slightly 
downy scales often forming a fringe at the cup margin which is closely appressed to the nut. 


WO00D—Ring-porous; with prominent medullary rays; strong, heavy, coarse in texture. 
Weighs 46 lbs per cubic foot. The wood has little commercial value as timber. 


DISTINGUISHING CHARACTERISTICS—The Scarlet Oak is one of the commonest of the 
Black Oak group and can readily be distinguished from the Black Oak by its smoother bark 
ridges on the trunk, its paler inner bark, its deeper round-based leaf-sinuses, its smooth, close- 
fitting scales of the acorn-cup, and its stouter, often smaller, less angular buds which are 
covered with pale wool only from the middle to the apex while the Black Oak is distinctly 
woolly over the entire bud. It can be distinguished from the Red Oak by its smaller and more 
deeply lobed leaves, its less flat-topped ridges of the bark, its smaller and deeper-cupped acorns, 
and its buds which are covered with a pale wool from the middle to the apex while those of 
the Red Oak are free from wool. The persistent, stunted, often drooping and dead lateral 
branches are also peculiar to this tree. This characteristic is common to trees on the border of 
bodies of water. 


RANGE—Maine to Minnesota, south to North Carolina and Nebraska. 


DISTRIBUTION IN PENNSYLVANIA—Common in the eastern, central, and southern parts 
Sparse in western part. Rare in northern part. 


HABITAT—Prefers dry sandy soil. Frequently met upon light stony or sandy uplands, but 
the best individuals occur on good soil at the base of the slope where it is often found 
bordering hollows filled with water during spring. 


IMPORTANCE OF THE SPECIES—The wood of the Scarlet Oak is of little commercial im- 
portance as compared with some of the other oaks, It is sold on the market as Red Oak but 
is inferior in quality to the latter. This tree is often attacked by fungi when it has reached 
medium size, which causes the wood to rot and often results in wind-break in the forest. On 
necount of its fast growth, and beautiful foliage with its special autumnal coloration, it is 
regarded as one of the most desirable trees for street or park planting, 
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BLACK OAK 


Quercus velutina, Lambert 


FORM—One of the largest Oaks in Pennsylvania, usually 60-80 ft. high, but may attain a 
maximum height of 150 ft. with a diameter of 4} feet. Trunk usually clean and continuous 
giving off ascending branches above and horizontal ones below. Branches rather stout and 
zigzag. Crown deep, irregular, narrow to wide-spreading, oblong in outline, 


BARK—On young stems smooth and dark brown, but soon becoming rough and black. On old 
trunks very rough, thick, broken into deep fissures separating~ thick ridges which are cross- 
fissured. Young trees 2-4 inches in diameter often start to develop rough bark, Inner bark is 
yellow and bitter, a good distinguishing characteristic. See Vig. 95. 


TWIGS—Stout, rusty-pubescent, reddish-brown, angular, longitudinally ridged from leaf-scars; 
taste bitter; covered by rather conspicuous pale lenticels. 


BUDS—Alternate, ovate, large, 4-4 of an inch long, strongly angled, tapering to obtuse apex, 
covered with numerous overlapping bud-scales with a coating of yellowish to dirty-white 
pubescence, 


LEAVES—Alternate, simple, cbovate to oblong, 4-6 inches long, 3-4 inches wide, usually 7- 
lobed terminated by bristle points. Mature leaves are dark green and smooth above and pale 
to yellowish-green ‘below with tufts of rusty hairs in axil of veins at midrib. The leaves 
vary from those of the Red Oak, No other Oak produces so many differently shaped leaves on 
the same tree. 


LEAF-SCARS—See ‘‘Leaf-Scars’’ under White Oak, page 138. 


FLOWERS—Appear about May when leaves are 3 developed. Staminate flowers occur in hairy 
aments 4-6 inches long. Pistillate are borne on short hairy stalks. 


FRUIT—An acorn, maturing during two seasons, sessile or stalked, solitary or clustered. 
Nut ovate to oval, 4-1 inch long, light reddish-brown, often coated with pubescence and longi- 
tudinally striate. Cup thin, tapering at base, dark reddish-brown, embracing 4 nut, covered with 
thin, light brown, sharp-pointed, hairy scales tightly overlapping at base and loosely overlapping 
at margins so as to form a fringe-like margin to the cup. 


WOOD—Ring-porous; with conspicuous medullary rays; hard, heavy, strong, not tough, 
durable, checks readily. Heartwood is light brown, with lighter-colored sapwood. Weighs 
44 lbs. per cubic foot. Used for furniture, interior “finish, cheap cooperage, and ordinary con- 
struction. In general it finds the same uses as Red Oak. 


DISTINGUISHING CHARACTERISTICS—The Black Oak is also known ag Yellow Oak and 
Quercitron on account of its yellow inner bark. The dark colored and rough outer bark, even 
on young stems, and the yellow inner bark are at all seasons of the year definite marks of 
identification, The leaves, which vary from the shallow lobed ones similar to those of the 
Red Oak to the deep lobed ones similar to those of the Scarlet Oak, may also help to identify 
the species. No other Oak has so many varieties of leaves on the same tree as the Black 
Oak. In autumn the small acorns with the cup embracing one-half of the nut may also help 
to distinguish it from some species like the Red Oak and the Pin Oak. The large, angular buds 
covered over the whole surface with a pale wool are sure characteristics. 


RANGE—Maine to Western Ontario, south to Florida and Texas. 


DISTRIBUTION IN PENNSYLVANIA—Common in the eastern, central, and southern parts. 
Sparse in western part. Rare in the northern part. Only one specimen of this tree is known to 
occur near Hull, Potter county. 


HABITAT—Usually found on dry uplands, gravelly plains and ridges, especially in the Appa- 
lachian foothills. Seldom found in rich bottomlands. In the west usually found on sterile, 
sandy, or glaciated hills. 


IMPORTANCE OF THE SPECIES—The Black Oak should be propagated only where no better 
trees can be grown. If its reproduction is thought desirable it should be attempted by natural 
seed regeneration or planting of seeds since planting of young seedlings from the nursery is ex- 
pensive and success doubtful. Formerly the yellow inner bark was in demand because an extract 
in the form of a yellow dye, known as ‘‘Quercitron,’’ was obtained from it. The introduction of 
analine dyes has decreased the demand, The Black Oak is not attractive as an ornamental tree. 
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PLATE LXV. BLACK OAK 


Flowering branch with immature leaves, (s) staminate blossoms, (p) pistillate blossoms, x 4. 
A mature leaf, x 3. 
Branch with leaves and mature fruit, x #. 
An acorn cup, x }. 

An acorn, x 4. 


. Winter twig with buds, leaf-scars, and immature acorns, x }. 


Section of twig with immature acorns, x } 


. Section of winter twig showing the large, angular and pubescent bud and leaf-scars with 


bundle-scars, enlarged. 
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PLATE LXVI. SPANISH OAK 


. Flowering branch with immature leaves, (Ss) staminate blossoms, (p) pistillate blossoms, (i) 


immature acorns, x 4. 


. Branch with mature leaves, immature and mature acorns, x #4. 
- An acorn cup, X 3. 


An acorn, x 4. 
Winter twig with immature acorns, buds, and Jeaf-scars, x 4. 
Section of a winter twig showing buds, leaf-scars and bundle-scars, enlarged. 
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SPANISH OAK 


Quercus falcata, Michaux 


FORM—A medium-sized tree usually attaining a height of 70-80 ft. with a diameter of 2-3 
ft. but may reach a maximum height of 120 ft, with a diameter of 44 feet. Crown open, 
broad, round-topped, rather deep. 


BARK—On old trunks divided by shallow fissures which separate low, brown, scaly ridges. 
On young parts thin, smooth, dark reddish-brown to gray and rich in tannic acid. 


TWIGS—Stout, at first covered with rusty hairs, later almost smooth and reddish-brown to 
ashy-gray. 


BUDS—Alternate, ovoid, sharp pointed, § of an inch long, bright chestnut-brown, hairy. 


LEAVES—Alternate, simple, 6-7 inches long, 4-5 inches broad, ovate in outline, 3-7 lobed, 
lobes bristle-pointed and separated by broad variable sinuses. They are dark green and shining 
above, covered with grayish down beneath, The leaves are very variable in outline. 


LEAF-SCARS—See ‘‘Leaf-Scars’’ under White Oak, page 138. 


FLOWERS—Flowers appear in April or Miay when the leaves are about } developed. Stami- 
nate flowers are borne in slender hairy aments about 8-5 inches long. Pistillate on stout hairy 
stalks and terminated by rather short, divergent, dark red styles. 


FRUIT—An acorn, maturing at the end of the second season; short-stalked. Nut ovoid to glo- 
bose, rounded at apex, about 4 of an inch long, pale orange-brown, enclosed only at base for 
4 length. Cup hemispheric, 4-$ of an inch across, covered by thin reddish scales which are 
pale pubescent especially on the margins, 


WoOOD—Ring-porous; with conspicyous medullary rays, hard, strong, not durable, with light 
red heartwood, lighter sapwood. It warps and checks badly. Weighs 48 lbs. per cubic foot. 
Largely used for fuel and also used in construction. Bark is rich in tannin. 


DISTINGUISHING CHARACTERISTICS—The Spanish Oak bears leaves which resemble those 
of the Scrub Oak, only that the lobes of the latter are usually short and triangular while those 
of the former are mostly long and lanceolate. The Scrub Oak attains the height of a small tree 
only, while the Spanish Oak may reach the height of 100 feet. It can be distinguished from the 
other closely related members of the Black Oak group in this State by its white or grayish- 
tomentose coating on the lower leaf surface, 


RANGE—New Jersey and southeastern Pennsylvania to Missouri, south to Florida and Texas. 


DISTRIBUTION IN PENNSYLVANIA—Reported only from the southeastern and southern 
parts of the State. A fine grove occurs on Militia Hill, Montgomery county. Also reported from 
Berks, Chester, Delaware, Franklin, Lancaster and Philadelphia counties. 


HABITAT—It is usually found on dry gravelly or sandy soil. In the South it is common 
between the Costal Plain and the Appalachiam mountains, 


IMPORTANCE OF THE SPECIES—Since the natural distribution in this State is limited 
to a few local places in the southeastern and southern parts and on account of its inferior 
wood, it cannot be recommended for forestry purposes. Other more valuable trees should 
be propagated. It is rather attractive as an ornamental tree and its bark is rich in tannin. 


SCRUB OAK 


Quercus ilicifolia, Wangenheim 


FORM—Shrub or small tree with many crooked interwined branches; usually 4-8 ft. high 
with a diameter of 1-3 inches, but occasionally attaining a height of 18-20 feet. See Fig. 4. 


BARK—Thin, smooth, becoming scaly on older stems, gray to dark brown in color. 


TWIGS—When young slender, dark green, tinged with red, and tomentose; becoming gray 
to reddish-brown, finally dark brown and smooth. 


BUDS—Alternate, ovate, obtuse, } of an inch long, chestnut-brown; covered by numerous small 
dark-margined closely appressed scales. 


LEAVES—Alternate, simple, 2-5 inches long, 14-3 inches wide, obovate in outline, with a 
wedge-shaped base, 3-7 lobed, usually 5; with shallow sinuses and acute and bristle-tipped lobes. 
Mature leaves dark green and glossy above, covered with a dense whitish pubescence beneath, 
thick and leathery in texture, with conspicuous yellow midribs and vyeins. Petioles round, 
tomentose and about 1 inch long. 


LEAF-SCARS—See ‘‘Leaf-Scars’’ under White Oak, page 138, 


FLOWERS—Appear about May when leaves are 4 developed. Staminate aments 4-5 inches 
long, often clinging to twigs until late summer. Pistillate flowers borne upon stout tomentose 
stalks, have an involucre of red scales, and red stigmas. 


FRUIT—An acorn, maturing at end of second season, very abundant, sessile or nearly so, 
usually clustered, seldom solitary. Nut broadly ovoid, with a flat rounded base, acute or rounded 
apex, about half enclosed in the cup, light brown, shiny and often slightly striate, 4 of an inch 
broad and long. Cup pale and reddish-brown and soft downy within, covered on the outside with 
many closely set reddish-brown scales whose free tips form a fringe around the edge of the cup. 
Kernel bright yellow. 


WOOD—Ring-porous; with conspicuous medullary rays; pale brown, strong, hard, tough, and 
fine-grained. Commercially not important on account of its small size. Locally used for fuel, 


DISTINGUISHING CHARACTERISTICS—The Scrub Oak, also known as Bear Oak and Ground 
Oak, can easily be distinguished by characteristic bristle-pointed leaves shown on the opposite 
plate, which turn reddish-brown or brown in autum, and often persist throughout the winter. 
It is small in size and forms dense thickets over large areas, especially recently burned areas. 
The smooth non-scaly bark, persistent clusters of fruit and the small, brown, bluntly conical 
buds covered with slight pubescence are characteristic. In habit it resembles the Scrub Chestnut 
Oak, but the latter has a flaky bark, round-lobed leaves and characteristic fruit. 


RANGE—Maine to Ohio, south to North Carolina and Kentucky. 


DISTRIBUTION IN PENNSYLVANIJA—Common in most of the counties in and east of the 
Allegheny Mountains, Found in some of the counties in the southwestern portion of the State. 
Sparse in the north-central and northern parts. Only one specimen known to occur near Hull, 
Fotter county. It is generally absent or rare in the northern tier of counties, i. e., in McKean, 
Potter and Tioga counties. In fact, it is rare or absent north of a line passing east-west through 
the center of Cameron éounty. 


HABITAT—Usually found on rocky hillsides, sandy plateaus, and mountain tops. It is gregari- 
ous and able to flourish upon barren, dry, infertile soils, but cannot endure much shading, hence 
it seldom occurs in mixture with other species, It has overgrown extensive areas of burnt-over 
land in this State. 


IMPORTANCE OF THE SPECIES—The Scrub Oak is of no commercial value but is econom- 
ically important on account of its ability to grow upon the most exposed and inhospitable situa- 
tions. This makes it worthy of consideration in protection forests, where it shelters the forest- 
floor, prevents erosion and enriches the soil with accumulations of humus. In time it is usually 
displaced by trees of greater commercial importance as Scarlet Oak, Chestnut Oak, Mlaple, and 
Aspen. Areas once covered with thickets of Scrub Oak now often have only a few single 
representatives left. 
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PLATE LXVII. 


. Flowering branch with immature leaves, 
. Branch with mature leaves, immature and mature acorns, x 4. 
. Terminal section. of a winter twig, x 3. 


Winter twig with an acorn, x 3. 
An acorn cup, x 4. 
An acorn, X 4. 


. Section of a winter twig showing a leaf-scar 
numerous overlapping scales, 


enlarged, 


SCRUB OAK 


(s) staminate blossoms, 


with bundle-sears, 


(p) pistillate blossoms, x #4. 


lenticels, 


and a bud 


with 


PLATE LXVIII. BLACK JACK OAK 


1. Flowering branch with immature leaves, (s) staminate blossoms, (p) pistillate blossoms, (i) 
immature acorns, x 4. 

3ranch with mature leaves, immature and mature acorns, x $4. 

An acorn cup, x 4. 

An acorn, x 4. 

Winter twig with immature acorns, buds, and leaf-sears, x 4. 

Section of a winter twig, enlarged. 
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BLACK JACK OAK 
Quercus marilandica, Muench 


FORM—tThis tree usually attains a height of 20-30 ft. with a diameter of 18 inches, but may 
reach a height of 60 ft. with a diameter of 2 feet. It reaches its maximum size in Texas and 
Arkansas, Crown usually compact, round-topped, and narrow on account of short branches, Upper 
branches are ascending, lower ones spreading. 


BARK—Thick, roughened by deep fissures which separate broad angular plates covered with 
dark brown tc nearly black scales. 


TWIGS—Stout, coated at first with pale woolly covering of hairs, later becoming smooth 
and dark brown to gray. 


BUDS—Alternate, ovate, distinctly angular; sharp-pointed, 4 of an inch long, reddish-brown 
and rusty pubescent. 


LEAVES—Alternate, simple, broadly ovate in outline, 6-7 inches long with an almost equal 
width, rounded or heart-shaped at the base, 3-5 lobed. Mature leaves deep green, thick, leathery, 
and smooth above; often rusty brown below. 


LEAF-SCARS—See ‘‘Leaf-Scars’’ under White Oak, page 138. 


FLOWERS—Appear about May when the leaves are 4 developed, Staminate flowers in slender, 
often persistent aments 2-4 inches long, Pistillate flowers on short, stout, pubescent stalks. 


FRUIT—<An acorn, maturing at the end of the second season, solitary or paired, short stalked. 
Nut ovoid, 4 of an inch long, nearly same width throughout, often striate, light brown. Cup 
hemispheric, deep, covers one-half or more of nut, light brown and downy on inside, covered by 
large reddish brown, loosely overlapping scale. Small scales form a thin rim around the margin. 


Wo00D—Ring-porous; with conspicuous medullary rays; dark brown, heavy, hard, strong. 
Weighs 46 Ibs. per cubic foot. Used for fuel, charcoal, and manufactured into lumber to a 
limited extent. 


DISTINGUISHING CHARACTERISTICS—The Black Jack Oak, also known as Jack Oak and 
Barren Oak, can be distinguished by the large obovate leaves which are usually 3-5 lobed above 
the middle, or sometimes entire and covered with rusty brown pubescence. It is the only 
Oak of Pennsylvania which has its leaves dilated near apex. Its sharp-nointed, distinctly 
angular and somewhat hairy bud and its hemispheric acorn cup also aid in distinguishing it 
from the other closely related species. 


RANGE—New York and Pennsylvania west to Nebraska and south to Florida and Texas. 


DISTRIBUTION IN PENNSYLVANIA—Occasional in the eastern and southern parts of the 
State and a few local outposts in the western part. Common on Mount Penn, near Reading, 
Berks county. Also reported from Berks, Bucks, Delaware, Chester, Crawford, Lancaster, Mont- 
gomery, and Northampton counties, 


HABITAT—Usually found on poor, dry, sterile, sandy soil, but in the South it is also found on 
clay. It reaches its best development upon the rich soil in the southern part of its distribution, 


IMPORTANCE OF THE SPECIES—In the North the Black Jack Oak is a shrub only, or a 
small tree of no commercial importance, while in the South it becomes somewhat larger and is 
used for fuel, charcoal and lumber. Jm Pennsylvania it is of no forestal importance, but is a 
very attractive tree for ornamental purposes on account of its compact and deep crown. 
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LAUREL OAK 


Quercus imbricaria, Michaux 


FORM—A tree usually attaining a height of 50-60 ft. but may reach a height of 100 ft. with a 
diameter of 3 feet. Crown in mature trees rather open, often shallow, while in younger speci- 
mens it is pyramidal, rather closed, and the lateral drooping branches often touch the ground. 


BARK—Up to 14 inches in thickness, roughened by shallow fissures which separate ridges 
covered by close light brown scales, On younger stems thin, often smooth and shiny. 


TW1GS—Slender, at first dark green and lustrous; later light brown to dark brown. 


BuUDS—Alternate, ovate, sharp-pointed, slightly angular, 4 of an inch long and covered with 
numerous close-fitting, overlapping, erose, chestnut-brown scales with serrate margins. 


LEAVES—Alternate, oblong to lanceolate, 4-6 inches long, 1-2 inches wide, wedge-shaped or 
round at the base, acute at apex, with usually entire or undulate margins. Mature leaves are 
thin, dark and shiny above; pale green and hairy below. 


LEAF-SCARS—See ‘‘Leaf-Scars’’ under White Oak, page 138. 


FLOWERS—Appear about May when leaves are $ developed. Staminate flowers in hairy aments 
2-3 inches long. Pistillate on short stalks above staminate. 


FRUIT—An acorn, maturing at the end of the second season, solitary or in pairs, stalked. 
Nut ovoid, 4-3 of an inch long, dark brown. Cup embraces almost 4 of nut, saucer-shaped, brown 
and shining inside, covered by numerous, closely overlapping, reddish-brown, hairy scales. 


W0OOD—Ring-porous; with conspicuous medullary rays; hard, coarse-grained, reddish-brown. 
It checks easily and consequently finds a limited use in construction work. Weighs 47 lbs. 
per cubic foot. Used for fuel, charcoal, shingles, and manufactured into lumber. 


DISTINGUISHING CHARACTERISTICS—tTiie Laurel Oak, also known as Shingle Oak, Jack 
Oak, and Water Oak, may readily be distinguished from all other Oaks of Pennsylvania except 
the Willow Oak, by its characteristic leaf. The Willow Oak is smaller, has narrower and sharper- 
pointed leaves which are not hairy beneath. The leaves of this species are hairy beneath. The 
acorns are larger and the cups not so flat as those of the Willow Oak. The winter buds of 
the Laurel Oak are light chestnut-brown and somewhat angular, while those of the Willow Oak 
are dark chestnut-brown. 


RANGE—Pennsylvania to Michigan and Nebraska, south to Georgia and Arkansas. 


DISTRIBUTION IN PENNSYLVANIA—Found locally west of the Alleghenies. Occurs in Le- 
high, Huntingdon, Franklin, Bedford, Westmoreland, Greene, Clarion, Indiana, Butler, Washing- 
ton, Mercer, Venango, Lawrence, Clearfield, Beaver, Union, Fayette, Somerset, and Allegheny 
counties. The most eastern station in the State is near Dorney’s Park in Lehigh county. About 
100 trees of this species occur in a woodlot near Dry Run in Path Valley in western Franklin 
county. 


HABITAT—It occurs,in rich bottomlands, often near streams, and also in rather moist fertile 
uplands, 


IMPORTANCE OF THE SPECIES—The Laurel Oak reaches dimensions so that it can produce 
lumber of commercial size and quantity, but other superior species will grow in the same place 
and consequently it cannot be recommended for forestry purposes. It is, however, one of the 
most attractive ornamental Oaks and deserves to be planted extensively for such purposes. 
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PLATE LXIX. LAUREL OAK 


staminate blossoms, (p) pistillate 


Flowering branch with immature leaves, (s) 
immature acorns, x 4. 

Braneh with mature leaves, immature and mature acorns, x 4, 

An acorn cup, x #4. 


An acorn, x 4. ' 
Winter twig with buds, lenticals, pentangular pith, and immature acorns, x #. 


Section of a winter twig, enlarged. 


blossoms, 


PLATE LXX. WILLOW OAK 


1. Flowering branch with immature leaves, (s) 5. Winter twig with buds, lenticels, and im- 
staminate blossoms, (p) pistillate blos- mature acorns, x 3%. 
soms (i) immature acorns, x 4. 6. Section of winter twig, enlarged. 

2. Branch with mature Jeaves, immature and 7. Cross-section of twig showing pentangular 
mature acorns, x 4. pith, wodd with conspicuous medullary 

8. An acorn cup, x 3. rays, and bark, enlarged. 


4. An acorn, x }. | 
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WILLOW OAK 


Quercus phellos, Linnaeus 


FORM—This tree usually attains a height of 50-60 ft. with a diameter of 14-2 ft., but may 
reach a height of 80 ft. with a diameter of 4 feet. Crown usually narrow, rather open, 
Pyramidal and round-topped. 


BARK—Reddish-brown, 4-} of an inch thick, shallowly fissured and scaly. 
TWIGS—Rather stout, smooth and shining during first winter, reddish-brown to dark brown. 


BUDS—Alternate, ovate, about 4 of an inch long, strongly angled, sharp-pointed, covered 
by loosely overlapping dark brown scales which are slightly serrated on the margin, 


LEAVES—Alternate, narrowly elliptic, sometimes lanceolate, narrowed at apex and base, 3-5 
inches long, 3-1 inch wide, entire or with slightly wavy margins; terminated by a sharp bristle- 
pointed apex. 


LEAF-SCARS—See ‘‘Leaf-Scars’’? under White Oak, page 138. 


FLOWERS—Appear about May when leaves are 4 developed. Staminate flowers slender, hairy, 
yellowish, 2-3 inches long. Pistillate flowers borne on smooth slender stalks, 


FRUIT—An acorn, maturing at the end of the second season, usually solitary, sessile or nearly 
so. Nut hemispheric, 4 inch in diameter, pale yellow-brown, sometimes striate. Cup saucer- 
shaped, covers only a small portion of the base of the nut and is covered with close, thin, hairy, 
reddish-brown scales. Kernel is very bitter and yellowish in color, 


WOOD—Ring-porous; with conspicuous medullary rays; strong, coarse-grained, rather soft and 
light brown, Weighs 47 lbs. per cubic foot. Used for fuel and to a limited extent for general 
construction and for felloes in wagon wheels. 


DISTINGUISHING CHARACTERISTICS—The Willow Oak, also known as the Peach Oak, 
Water Oak, Swamp Oak, and Pin Oak, mnay readily be distinguished from all the other oaks 
of Pennsylvania except the Laurel Oak by its characteristic leat, which resembles the leaf of 
@ willow rather than the typical oak leaf. The Laurel Oak is the only other Oak which bears 
a leaf that shows any resemblance, but its leaf is long and broader, more obtuse-pointed, and 
hairy beneath. The cups of the acorns of this species are flatter and the acorns smaller than 
those of the Laurel Oak. The buds of this species are dark chestnut-brown in color, while those 
of the Laurel Oak are light brown and not angular, 


RANGE—From New York to Florida, westward to Kentucky, Missouri, and Texas. 


DISTRIBUTION IN PENNSYLVANIA—Found only in the southeastern part of the State. Re- 
ported from Bucks, Chester, Delaware, Lancaster, and Philadelphia counties. 


HABITAT—Usually found on wet sandy soil, and occurs-frequently along swamps and streams, 
but occasionally is found on higher areas where it may reach a fair size, 


IMPORTANCE OF THE SPECIES—The Willow Oak is so limited in its natural distribution in 
this State and its wood is of so little commercial importance that it cannot be considered of 
forestal value. It should not be planted for forestry purposes but deserves to be planted orna- 
mentally, especially in parks and along avenues. It hybridizes with several species of other 
Oaks, especially the Red Oak, and these hybrids are often very attractive ornamentally. 
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THE NETTLE FAMILY—URTICACEAE 


This family contains a great number of representatives, the ma- 
jority of which are tropical. .It contains trees, shrubs, and many 
other small plant forms. The trees and shrubs alone comprise over 
1,000 species and are found in the temperate and tropical regions 
of both hemispheres. They grow usually at relatively low altitudes 
frequenting wet and swampy as well as dry and arid habitats. 

Several representatives of this family are important timber trees 
while others are of less commercial importance. Occasionally they 
may form pure stands but usually are mixed with other trees. 
This family contains representatives which are attractive orna- 
mentally and used for hedges. 

The leaves are simple, alternate, and usually deciduous. The fruit 
matures in one season, in some species in spring shortly after the 
blossoms, while in others it matures in fall. The seeds may germi- 
nate the same season or lie dormant over winter and germinate the 
following spring. The fruit of some genera is edible. It varies 
greatly in form and structure. The subjoined key based primarily 
on fruit will aid in distinguishing the genera of this family native 
to Pennsylvania: 


KEY TO THE GHNERA 
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Ta Bruit a sbertys pith, ‘chambered, cies enecentesscs es oi oinrelekeas oan megs wk aer ei chee) Oc sear ere ees ieee Celtis 158 
I. Fruit: nota berry, pith not chambered, ©. .2....0.6 + vere nue sleet es = alsa Svased dist acagtcasnun earevekete 2 
2. Fruit a dry samara, winged all around; fllowers mostly polygamous; sap not milky, 

Se jesd tates 35 MUSESOETS SNES Tp Tae ES eghth Ege CAC hea RATER MERE aber ct eicasas inhale ehitar Seen seoae tiene Ulmus = 155 


3. Fruit elongated, edible; leaves dentate, 3-nerved; branches unarmed; both staminate 
and: pistillate. flowers: inl Separate SPIROS, gestae: write a cia eie cates cists wuelalehasel cela lsbatadeo siete Morus 160 
Fruit round, not edible; leaves entire; branches armed; staminate flowers in racemes, 
PISTIILATO sa THEA, con cverscotsie sas ecasellsiere ae egcstyiepees batereree ore 'ecalepsl slew sua. +a eLalecens ah aialeags Maclura 159 
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THE ELMS—ULMUS, (Tourn.) LINNAEUS 


The members of this genus are usually trees, rarely shrubs. About 
15 species are known of which number 6 are native to North Amer- 
ica and 2 to the State of Pennsylvania. 

The leaves are simple, alternate, two-ranked, straight-veined, and 
unequal-based. The flowers may appear before or after the leaves. 
The 2 Elms native to this State produce their flowers early in 
spring before the leaves. The fruit of the native Elms ripens in 
spring shortly after the flowers have matured. It consists of a flat 
seed surrounded by a thin papery wing. 

The trees yield valuable wood and some of them also produce a 
tough inner bark which is used for food, in medicine, and manu- 
factured into ropes and coarse cloth. The Elms are not only val- 
uable commercially but also attractive ornamentally. The native 
American Elm and the introduced English Elm (Ulmus campestris 
L.) are not only beautiful in summer when covered with a dense 
foilage but also in winter when the little twigs and branches, and 
the massive trunk and limbs stand out against the sky. The sub- 
joined key will aid in distinguishing the two native species of Elm 
and the commonly introduced English Elm :— 


SUMMER KEY TO ELMS 
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1. Leaves smooth above or nearly so; fruit ovate or oval, ciliate on margin; flowers on 
AloTdEre GTOOPING _SbALKSs © sfratcrs: elt cormtemtot see or adtreterare viele otetavaty ofa Stra U. americana 157 

1, Leaves very rough above; fruit circular, not ciliate; flowers nearly sessile, .......... 2 

2. Small to medium-sized native tree; inner bark mucilaginous; branchlets and pedicels 
downy; fruit densely brown-hairy over seed jy 62s..0 ech: sevele wtclelelsioeislss U. fulva 156 

2. Large introduced tree; inner bark not mucilaginous; branchlets and pedicels smooth; 
EPIC ISIMOOTL tHLOULNOWLs, wisrls ccrseietite she aleeiatateten <. coreia tie sieves iets ot ttent om U. campestris 155 

WINTER KBY TO THE SPECIES 

1, Bud-scales densely brown-hairy; inner bark mucilaginous; twigs grayish and rough, 
Sa TENCE PRR SRI RR Oy HNN CELINE USCC IEE LICR TC CITC MOTI CIN REE U, fulva...136 

1. Bud-scales not densely brown-hairy; inner bark not mucilaginous; twigs not grayish 

TG SRO nos 00d TOF OOUOD DOU Or LP OOODA OOD OURloo Than DUO oc Orme LOCO dara. 2 


2. Buds chestnut-brown; bud-scales with darker margin; bark ridged: twigs without 
corky-ridges; form of the tree decidedly deliquescent, ......... Pincve ons U. americana 157 
2. Buds smoky-brown to almost black; bud-scales rather uniform in color; bark rather 
firm, often roughened into oblong blocks; form of tree intermediate with an excur- 
SHINE [REMC 9S socla OO DOM DOOM OO IUCN. Ar CAciD On HOt ODO AON Oommen 6 U. campestris 15! 
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SLIPPERY ELM 


Ulmus fulva, Michaux 


FORM—A small to a medium sized tree usually attaining a height of 40-60 ft. with a 
diameter of 1-24 ft., but may reach a maximum height of 80 ft. with a diameter of 23 feet. 
Crown broad and flat-topped, Limbs stout and ascending. 


BARK—Thick, rough, longitudinally fissured, dark brown, tinged with red within. Inner 
bark fragrant, mucilaginous and slippery, whence its common name. See Fig. 87. 


TW1IGS—Rather stout, difficult to break on account of flexible bark, at first hairy and greenish, 
later smoother and grayish-brown, roughened by raised lenticels and raised leaf-scars. 


BuUDS—Alternate; terminal bud absent; ovate, about 4 of an inch long, dark chestnut-brown, 
covered with about 12 overlapping bud-scales coated with rusty brown hairs. Flower-buds stout 
and located along side of twig while leaf-buds are relatively slender and located towards end 
of twig. 


LEAVES—Alternate, simple, 5-7 inches long, oval to obovate, thick, dark green, rough on 
both sides, rounded and oblique at base, acute at apex, doubly toothed on margin. 


LEAF-SCARS—Alternate, oval, raised, lighter than twig, contain usually 3 rather small and 
inconspicuous bundle-scars. 


FLOWERS—Appear before the leaves from lateral propagative buds. The smaller vegatative 
buds located near the end of the twigs open later. Flowers are perfect and clustered on short 
stalks, 


FRUIT—A short-stalked samara 4-2 of an inch broad, consisting of a flat seed surrounded 
by a wing and maturing in spring a few weeks after the flowers have matured. The fruit is 
hairy only over the seed, 


WOOD—Ring-porous; with rather indistinct medullary rays; pores of the summer wood 
arranged in tangentially concentric bands; pores of spring wood form a broad band of 3 or 
more rows. Wood is heavy, hard, strong, dark brown to red, coarse-textured, easy to split, 
very durable in contact with the soil. Weighs 45 lbs. per cubic foot. Used for posts, rail- 
way ties, slack cooperage, agricultural implements. 


DISTINGUISHING CHARACTERISTICS—The Slippery Elm, also known as the Red Kim and 
Moose Elm, can be distinguished from the other Elms of Pennsylvania by its fragrant and 
mucilaginous inner bark and its dark chestnut-brown buds covered with dusty brown pubes- 
cence. It is a smaller tree than either the American or the English Elin. The leaves are rough, 
while those of the American Eim are slightly rough or smooth. The bark is not so rough nor 
the buds so dark colored as those of the English Elm. Its lateral branches are rather straight 
while those of the American Elm are drooping. 


RANGE—Valley of the St. Lawrence, south to Florida, and west to North Dakota and Texas. 


DISTRIBUTION IN PENNSYLVANIA—Seattered locally throughout the State. Generally ab- 
sent in the high mountainous region. Most common in the valleys. Does not form pure stands. 


HABITAT—It is commonly found on low rich soil, along streams, and on hillsides. In the 
southern part of Pennsylvania common on limestone outcrops. 


IMPORTANCE OF THE SPECIES—The Slippery Elm does not attain a large size nor grow in 
habitats where other more valuable species will not grow, consequently it cannot be recom- 
mended for extensive planting for forestry purposes. It may be recommended for limited 
planting in wet places, especially on the borders of streams and on limestone outcrops. 
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PLATE LXXI. SLIPPERY ELM 


. A flowering branch, x 3. 


A flower, enlarged. 

Branch with mature leaves, x 3. 

Branch with mature fruit and expanding leaf-buds, x 4. 
Winter twig with (f) flower buds, and (1) leaf-buds, x 3. 
Section of a winter twig with a densely pubescent bud, enlarged. 
A leaf-scar with bundle-scars, enlarged. 
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PLATE LXXII. AMERICAN ELM 


Flowering branch with leaf buds, x 4. 

A flower, enlarged. 

sranech with mature fruit, immature leaves and an expanding bud, x 3. 
3ranch with mature leaves, x 4. 

Winter twig with (f) flower buds, and (1) leaf-buds, x 4. 

A lJeaf-scar with bundle-scars, enlarged. 

Section of a winter twig, with a slightly pubescent bud, enlarged. 
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AMERICAN ELM . 
.. Elmus americana, Linnaeus 


FORM—A large tree usually attaining a height of 80-100 ft. with a diameter of 2-4 ft., 
but may reach a height of 120 ft. with a diameter of 8-11 feet. A tree in Jefferson county, 
Pennsylvania, reached a height of 140 ft. and had a crown spread of 76 feet. It cut almost 
9,000 board feet of lumber, The form is very valuable. The most common kinds which are 
recognized are ‘‘Vase Form,’’ ‘Umbrella Form,’’ ‘‘Oak Form,’’ and ‘‘Feathered Form.’’ Some 
trunks are tall and straight terminated by a shallow but broad crown composed of very 
gracefully drooping lateral branches. In open grown trees, the trunk often divides near 
the ground, The form may resemble the spray of a fountain. See Fig. 56. 


BARK—Rather thick, grayish, whence its name Gray Elm, roughened by long and irregular 
furrows separating rather broad, fiat ridges which are usually firm but occasionally flaky or 
corky. Cross-section of hark often shows alternating white and brown layers. 


TWIGS—Slender, at first greenish and pubescent, later smooth and reddish-brown, roughened 
by leaf-scars and pale, inconspicuous, scattered lenticels. Base of twigs marked with persistent 
ring-like bud-scale scars. 


BUDS—Alternate; terminal bud absent; ovate, sharp-pointed, slightly flattened, reddish-brown, 
usually smooth, rarely slightly hairy, covered with about 6-10 overlapping reddish-brown scales 
with darker margin. Leaf-buds are smaller than the flower buds and located toward end of 
twig. Flower-buds are larger and located along side of twig. Buds are usually located above 
one end of leaf scar. 


LEAVES—Alternate, simple, ovate, 4-6 inches long, thick, rough, unequally based, acute 
at apex, doubly-toothed on margin. Primary veins run straight from midrib to points of the 
teeth. 


LEAF-SCARS—Alternate, 2-ranked, elevated, semi-circular, with corky surface, marked with 
three equidistant bundle-scars which may be compounded and are usually sunken. 


FLOWERS—Appear before the leaves from lateral propagative buds. Flowers occur in 3-4 
flowered clusters on drooping stalks about 1 inch long. They are perfect with greenish calyx, 
reddish anthers, and light green styles. 


FRUIT—An oval samara, about 4 of an inch long, borne on a slender stalk; consists of a 
fiat seed surrounded by a wing which is terminally deeply notched and ciliated on margin. 
Matures early in spring shortly after flowers. 


WoOOD—Somewhat similar to Slippery Elm, page 156, but differs slightly. Weighs 41 Ibs. 
per cubic foot, is lighter in color than Slippery Elm, and has its pores in spring wood in 
a narrow band of usually less than 3 rows. Its wood has a wider range of usefulness, 


DISTINGUISHING CHARACTERISTICS—The American Elm, also known as White Elm, 
Gray Elm, and Water Elm, can readily be recognized by its leaves which are smooth on the 
upper surface, and by the oval fruit with ciliate margin. The flowers occur on slender drooping 
stalks. The buds are only slightly pubescent and covered with chestnut-brown scales. The form 
and method of branching are very distinctive. Also see ‘Distinguishing Characteristics’? under 
Slippery Elim, 


RANGE—fFew trees have so large a range. It extends from Newfoundland across Canada to 
the Rocky Mountains a distance of almost 3,000 miles and south to Florida and Texas, a distance 
of 1,200 miles. 


DISTRIBUTION IN PENNSYLVANIA—F ound locally throughout the State. Most common in 
the well-watered portions. Less frequent in the mountainous parts. 


HABITAT—Prefers rich moist bottomlands. Is commonly found along streams, bordering 
lakes and ponds, and in rich alluvial soil. Usually mixed with other hardwoods. 


IMPORTANCE OF THE SPECIES—The American Fim is the most valuable of all the Elms on 
account of its wide distribution, large size, valuable wood, and magnificant form. Michaux 
ealled it ‘‘the most magnificant vegetable of the temperate zone.’’ It has not been planted 
much for forestry purposes but Geserves to be planted, especially on rich soil which may be too 
wet for agriculture. It must be planted close in order to prevent the development of lateral 
branches. 


-  HACKBERRY 


Celtis occidentalis, Linnaeus 


GENUS DESCRIPTION—The genus Celtis comprises about 60 species, of which number 
about 9 are native to North America and 1 to Pennsylvania. Representatives of this genus are 
found in temperate and tropical regions of both the eastern and western hemispheres. Another 
species known as Rough-leaved Hackberry (Celtis crassifolia, Lamarck) is also reported from 
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3 counties in this State. The leaves of the latter are very rough and the fruit is subglobose, 


FORM—Usually a small tree 20-35 ft. in height, but single specimens with a height of 
80 ft. and a diameter of 30 inches have been reported from this State. In the South it be- 
comes larger. Trunk usually short. Crown rather wide-spreading and round-topped. Witches’ 
brooms are frequently found upon it. 


BARK—Grayish-brown, sometimes as smooth as Beech bark; others have very rough bark 
due to harsh, warty projections. Younger branches are dark brown to reddish-brown in color. 
See Fig. 123. 


TW1IGS—Slender, somewhat shiny, occasionally slightly downy, brownish, covered by scattered 
raised and often longitudinally-elongated lenticels; contain chambered white pith, 


BuDS—Alternate, 2-ranked, small, often malformed and swollen, 4 of an inch long, ovate, 
sharp-pointed, appressed, covered with 3-4 visible and closely overlapping bud-scales. Bud- 
scales sometimes longitudinally-striated and dark margined. Swollen buds caused by insects. 


LEAVES—Alternate, simple, ovate, 2-4 inches long, acute at apex, obliquely rounded at base, 
serrate on margin, entire near base, rough on upper surface, with prominent primary veins. 
Petioles slender, slightly hairy and grooved. 


LEAF-SCARS—Alternate, 2-ranked, small, semi-oval, at or almost at right angles to twig 
on projections of twig, with 1-3 bundle scars. 


FLOWERS—Appear about May. Three kinds, staminate, pistillate, and perfect, may be found. 
They are greenish and borne on slender drooping stalks, 


FRUIT—A berry-like, dark purple, globular drupe about 4-4 of an inch in diameter, tipped with 
jersistent style and borne on a slender stalk. Matures about September and often persists into 
winter. 


WOOD—Ring-porous; rays very distinct; pores in summer wood arranged in tangentially 
wavy bands; heavy, not strong, coarse-grained, yellowish. Weighs 46 lbs. per cubic foot. 
Used for fencing, crates, boxes, slack cooperage, hoe handles, agricultural implements. Re- 
sembles Ash. Most mills sell it as Ash. 


DISTINGUISHING CHARACTERISTICS—The Hackberry, also known as Sugarberry, Nettle- 
tree, Hoop Ash, and Hack-tree, can be distinguished by its pith which is usually chambered, 
its berry-like fruit, warty or corky bark and disfigured twigs and buds. Abnormally swollen 
twigs are due to stings of gall insects. Witches’ brooms are also common and very distinctive. 
The leaves resemble those of the Elms only are sharper pointed. 


RANGE—Its range covers about 2,000,000 square miles in the United States, extending over 
the major part of the United States east of the Rocky Mountains. 


DISTRIBUTION IN PENNSYLVANIA—Occasional throughout the State. Abundant along the 
Conococheague creek in the Cumberland Valley. Sometimes only a single tree is known in a 
locality. Large specimens are found in Northampton and Montgomery counties, 


HABITAT—Prefers rich moist soil, but also grows on gravelly uplands. Does not form 
pure stands, but usually occurs solitary. 


IMPORTANCE OF THE SPECIES—The Hackberry is of little commercial importance in this 
State since it is a rare tree and seldom reaches a large size. Only a few large trees have been 
recorded in this State. It cannot be recommended as a timber tree, neither has it any specially 
attractive ornamental qualities. Its continuity is insured because the birds carry the seed far 
and wide, 
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PLATE LXXIII. 


Branch with immature leaves, staminate and pistillate flowers, x 4. 


A staminate flower, enlarged, 
A pistillate flower, enlarged 


HACKBERRY 


A branch with mature leaves and mature fruit, x 4. 
Senet 


A winter twig, x 


EX 
Section of a winter twig showing chambered pith, enlarged. 
A leaf-sear with bundle-sears, enlarged. 


PLATE LXXIV. OSAGE ORANGE 


1. Branch with immature leaves and heads of staminate flowers, x 4. 
2. A staminate flower, enlarged. 

3. Branch with a head of pistillate flowers, x 4. 

4. A pistillate flower, enlarged. 

5. Branch with mature leaves, and a single mature fruit, x 4. 

6. A winter twig with three thorns, x 3. 
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Section of a winter twig showing lenticels, buds, and leaf-scars with bundle-scars, enlarged. 


OSAGE ORANGE 


Maclura pomifera, (Raf.) Schneider 


GENUS DESCRIPTION—The species described on this page is the sole representative of the 
Genus Maclura. 


FORM—A small or medium-sized tree usually attaining a height of 20-40 ft. with a diameter 
of 12 inches but reaches a height of 50-60 ft. with a diameter of 2-3 feet. Trunk usually 
short, stout, often covered with dense growth of sprouts. Crown round-topped, rather open, 
often irregular. Branches in interior of crown often covered with stiff, spiny, and interlacing 
branchlets. 


BARK—On older trunks, rough, dark gray, about 3-1 inch thick, longitudinally and sometimes 
diagonally furrowed, with prominent ridges which scale off into thin close-fitting scales. On 
branches it is thinner, pale brown tinged with yellow. Branches are often armed with straight 
axillary spines and contain yellow pith. 


TWI1GS—Alternate, rather stout, at first greenish and slightly pubescent, later yellowish- 
brown, contain yellow pith, marked by pale yellow lenticels. Younger branches are often armed 
with stout, straight, axillary spines and stout, spur-like, lateral branchlets, 


BUDS—Alternate; terminal but absent; equal-sized, broad, circular, with 5-7 small chestnut- 
brown scales. 


LEAVES—Alternate, simple, about 4 inches long and 2} inches wide, ovate in outline, wedge- 
shaped at base, acute at apex, entire on margin, dark green above, pale green below. 


LEAF-SCARS—Alternate; located on twig enlargement at nodes; small to medium-sized, 
broadly triangular to elliptical, contain usually 1 or 8 bundle-scars, sometimes more. 


FLOWERS—Appear about June when leaves are almost fully developed. Staminate flowers 
arranged in racemes on long slender drooping stalks; pistillate in dense heads with short stalks. 
Ovary is terminated by a long, slender, hairy style. 


FRUIT—Pale green, orange-like in appearance, 4-5 inches in diameter, composed of many 
small drupes which are closely grown together. When punctured exudes a milky juice which 
turns black upon exposure, 


W0OOD—Ring-porous; rays rather inconspicuous; golden-yellow in color, streaked vertically 
with red stripes; heavy, very hard and strong, very durable. Weight 48 lbs. per cubic 
foot. Used for fence posts, wagon felloes and rings, bridge piling, insulator pins, police clubs, 
rustic chairs, and tobacco pipes. 


DISTINGUISHING CHARACTERISTICS—The Osage Orange, also known as Bowwood, Osage 
Apple-tree, Yellow-wood, and Hedge-tree, can be distinguished by its large orange-like green 
fruit. The twigs are armed with stout straight axillary spines, contain a milky juice and 
thick orange-colored pith and are covered with a light brown bark sometimes tinged with orange. 
The leaves are alternate, simple, and entire. Wood is very hard and orange to brown in color 
with light yellow sapwood. The roots are deep yellow in color, and far-reaching, 


RANGE—Oklahoma south to Dallas, Texas. Also reported from Arkansas . To date it has 
been planted in possibly every State in the Union, 


DISTRIBUTION IN PENNSYLVANIA—Introduced in practically every part of the State as a 
hedge or ornamental tree. In many localities in the State it has escaped cultivation. 


HABITAT—It is less exacting in soil than most of our trees, but when it has the privilege 
it chooses the best. In its natural range it thrives best on the black fertile flats, and rarely 
occurs on sandy soil. Occasionally found in swamps, Originally found in small pure stands. 


IMPORTANCE OF THE SPECIES—The Osage Orange is not native tq Pennsylvania but has 
been planted extensively for hedge and ornamental purposes. No wood is more valuable for 
fence posts. We have other trees which are more attractive as a hedge and the thorns which 
the tree bears ure also objectionable when it is used as a hedge. It is difficult to eliminate it 
from an area where it has established itself. 
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RED MULBERRY 


Morus rubra, Linnaeus 


GENUS DESCRIPTION—The genus Morus comprises about 10 species of which number 3 
are native to North America and 1 to Pennsylvania. Its representatives occur as trees or 
shrubs in eastern North America, Central America, South America and Europe but are most 
abundant in Asia. The White Mulberry (Morus alba L.) a native of Asia, has been planted 
extensively in this State, and in some localities has escaped cultivation. 


FORM—Usually attains a height of 35-50 ft. with a diameter of 12-18 inches but may reach 
a height of 70 ft. with a diameter of 8 feet. Largest in Ohio and Mississippi valleys. Trunk 
usually short, subdividing near the ground.’ Crown usually broad, round-topped, and dense, 


BARK—Begins to roughen about third year by splitting longitudinally or diagonally. On 
older trunks rather thin, dark grayish-brown, peels off in long narrow flakes which somewhat 
resemble the flakes of Catalpa bark. See Fig. 76. 


TWIGS—Stout, smooth, glossy or occasionally dull, slightly zigzag, greenish-brown tinged 
with red, enlarged at nodes to bear buds and leaves, covered with few scattered inconspicuous 
lenticels, roughened at base of season’s growth by ring-like bud-scales scars. A milky juice is 
excreted from twigs if they are cut or punctured. 


BuUDS—Alternate; terminal bud absent; ovate, round in cross-section, sharp-pointed, about 
2/5 of an inch long, slightly divergent and laterally inclined, covered by 3-9 exposed bud-scales 
which are 2-ranked, greenish-brown to greenish-red with darked margin. Buds are located on 
twig enlargements. A bud is often found at end of twig; it is not a terminal bud but an 
axillary one sometimes called a pseudo-terminal bud, which means false terminal bud. 


LEAVES—Alternate, simple, ovate, 3-5 inches long, often cordate at base, serrate on margin, 
acute at apex, usually with 3 primary veins, except in lobed forms where more may be 
present. Usually not lobed but occasionally glove-form, 3-lobed or 5-lobed. Leaves are slightly 
rough on upper surface. 


LEAF-SCARS—Alternate, 2-ranked, raised on twig enlargements, hollow or concave, almost 
circular, with raised bundle-scars arranged in an ellipse or distributed irregularly over leaf-scar. 


FLOWERS—Appear May or June. Staminate flowers occur in narrow spikes about 2 inches 
long originating in axils of prospective or developing leaves or short hairy green stalks. Pis- 
tillate flowers occur in dense spikes about 1 inch long. Occasionally the staminate and pistillate 
are slightly mixed on a spike, 


FRUIT—<Appears about July. Compound or aggregate, about 1 inch long, composed of many 
small drupes, at first green, later red, finally dark purple, juicy, sweet and edible. 


W0OOD—Ring-porous; pores in summer wood small, in groups of 3-6 rays usually quite distinct; 
orange yéllow to yellowish-brown, with thin nearly white sapwood; soft, not strong, durable 
in contact with soil. Weighs 37 lbs. per cubic foot. Used for fence posts, scythe snaths, 
cooperage, boat building. 


DISTINGUISHING CHARACTERISTICS—The Red Mulberry, also known simply as Mulberry 
and sometimes Black Mulberry, can be distinguished by its large alternate 2-ranked greenish- 
brown buds with darked colored bud-scale margins, by its 3-veined leaves which have their 
veins sunken and are usually rough on the upper surface. The milky juice of the twigs and 
its peculiar flowers and fruit are distinctive. The leaves are occasionally lobed. In winter the 
elevated and hollowed leaf-scars with bundle-scars arranged in an ellipse are characteristic. 
Its roots are bright yellow with a fibrous tendency. 


RANGE—Massachusetts to Florida, west to Kansas and Nebraska. 


DISTRIBUTION IN PENNSYLVANIA—tLocal and sparse in the eastern, southern, and south- 
western parts, occasional in the central part, and rare in the mountainous parts. 


HABITAT—Prefers rich moist soil. Most common in valleys and on foothills. Usually mixed 
with other hardwoods. 


IMPORTANCE OF THE SPECIES—The Red Mulberry does not produce wood of any special 
commercial importance because it is nowhere abundant and does not reach a large size. It 
is used for fence posts because it is durable in contact with the soil. The wood resembles Black 
Walnut when polished, only is somewhat lighter. It produces a pleasing effect when made up 
into furniture. It cannot be strongly recommended for forestry purposes but it is an excellent 
ornamental tree and also furnishes food for birds. 
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PLATE LXXV. RED MULBERRY 


Branch with immature leaves and three pistillate flower spikes, 


Branch with mature leaves and mature fruit, x #4. 


A winter twig, x 4. 


Branch with immature leaves and four staminate flower spikes, x 


Section of a winter twig, enlarged. 
A leat-sear with bundle-sears, enlarged, 
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THE MAGNOLIA FAMILY—MAGNOLIACEKAE 


The Magnolia family comprises about 10 genera with about 85 
species of trees and shrubs, which are widely distributed in temper- 
ate and tropical regions. The flora of North America embraces 4 
genera, 2 of which comprise only shrubs while the other 2 contain 
some of our well-known and important timber trees. The 2 arbor- 
escent genera, Magnolia and Liriodendron, include about 9 species in 
North America. Both genera are represented in the flora of Penn- 
Sylvania, the former with 3 and the latter with 1 species. 


KEY TO THE GENHRA % 
age 


1. Leaves not lubed; fruit a cone of fieshy coherent follicles; buds ovate to conical, . 
sharp-pointed, hairy at least within; leaf-scars lunate to oval usually with 3, 
HOMOH Mesa Minny a) DUN GLC-BOATS wile ciersiz aye a wisi cocieistele » We os efatnvnersraieicisipte spsue.arstpnelavens Magnolia 161 

1, Leaves 4-lobed or 6-lobed; fruit a spindle-shaped cone of dry carpels; buds fiattened, 
oblong, blunt-pointed, smooth on both outside and inside; leaf-scars circular or 
sometimes slightly flattened at top, with many scattered bundle-scars, ..Liriodendron 165 


THE MAGNOLIAS—MAGNOLIA, Linnaeus 


The Magnolias are among the most beautiful trees native to the 
State of Pennsylvania. All the Magnolias have the appearance of 
tropical trees and in fact most of them do not venture far beyond 
warm latitudes. Their large, entire-margined, pinnately veined 
leaves and their large, solitary and conspicuous flowers are largely 
responsible for their tropical appearance. This genus derived its 
name from Pierre Magnol, a French botanist, who was sometime 
Professor of Botany in Montpellier and died in 1715. It embraces 
about 25 species of trees and shrubs, 3 of which are native to Penn- 
sylvania. The members of this genus are natives of eastern North 
America, southern Mexico, the West Indies, and eastern and central 
Asia. 


SUMMER KEY TO THE MAGNOLIAS 


Page 

1. Leaves crowded at the end of the flowering branches in an umbrella-like circle, and 
Bra SCTE R ORO as eisiv scien cin a atria Ss ep eta ial oie hin Fi¥-dl 0 sha erouebane’ simi inin e's wis. oye M. tripetala 164 

1, Leaves scattered along the branches, and 8-12 inches long, .......-eeeseeeccerereees 2 

2, Large tree; leaves 4-12 inches long and deciduous; flowers green to yellow; follicles 
Ht Cb o.56 OGD AG Sonn OGuUCO UIE. ooo DEO CONOD OTE COO DEO eObT Obie COo0cars M, acuminata 163 

2, Small tree or shrub; leaves 8-6 inches long, glaucous on under side, often persistent; 
flowers white; follicles tapering or tipped with styles, .............- M. virginiana 162 


WINTER KEY TO THE MAGNOLIAS ~ 


1. Buds 1-2 inches long and smooth on outside; leaf-scars large; twigs stout, M. tripetala 164 
1, Buds less than 1 inch long, silky to almost smooth on outside; leaf-scars small; 


LA egy Ty CURD fy OA ROOGHOGCD OOD OO COBRCOOOU OOO TUETIO BECOn OCI Grit OCCT Oks Or ir er oicie 2 
2. Large tree; leaves deciduous; twigs brown; bark furrowed and flaky; buds blunt- 
pointed; densely GOWNY, «6+... eree cece seen een e css eee eeeeeseeeeens M, acuminata 163 
2, Small tree or shrub; leaves may persist; twigs green; bark smooth; buds green, 
pointed, hairy to smMOOth, .....e- cece cece enter eee e eect eee tenneee M. virginiana 162 
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LAUREL MAGNOLIA 


Magnolia virginiana, Linnaeus 


FORM—UwUsually a small tree or shrub seldom exceeding a height of 25 ft. but in the south, 
particularly in Florida, may attain a height of 75 ft. with a diameter of 8 feet. In Pennsyl- 
vania rather small. Trunk usually short, often much swollen at the base. 


BARK—On old trunks thin, gray, smooth to scaly; on young stems light gray to white, 
and smooth, 


TWIGS—Green, round, bitter, relatively slender, downy, later reddish-brown, roughened by 
broadly cresent-shaped leaf-scars. Pith has a tendency to become chambered. 


BuUDS—Alternate, bright green, 2/5-3/5 of an inch long, circular in cross section, pointed, 
decidedly hairy, covered by successive pairs of stipules. Each pair of stipular scales envelops 
the leaf just above it. 


LEAVES—Alternate, simple, oval to broadly lanceolate, 3-6 inches long, obtuse at apex, 
tapering at base, entire on margin, glaucous beneath. Fall off in autumn in the North but 
persist in the South. Persist until spring in Franklin county, Pennsylvania. 


LEAF-SCARS—Alternate, scattered along twig, narrow, oval to cresent-shaped, with bundle- 
scars arranged in a broad U-shaped line. 


FLOWERS—Appear latter part of June and in July in this State. Complete, solitary, 
globular, white, calyx and corolla of same color, about 2 inches long, and very fragrant. 


FRUIT—Matures about October. Cone-like, fleshy to dry, scarlet, oval, about 2 inches long, 
composed of coherent follicles. Seeds are red, shiny, drupe-like and suspended at maturity 
by a thin long cord. 


WoOOD—Similar to that of the Cucumber Tree, page 163, except that its rays are higher 
and more crowded on the cross-section than those of the Cucumber Tree. Produces wood of com- 
mercial size only in the South. Weighs 31 lbs. per cubic foot. 


DISTINGUISHING CHARACTERISTICS—The Laurel Magnolia, also known as Small Mag- 
nolia, or Sweet Bay, can be distinguished by its leaves which are 3-6 inches long, oval, obtuse, 
glaucous beneath, scattered along the branches, and often persist until spring. The leaves of 
both the other native species are larger. The flowers are globular and white while those of the 
Cucumber Tree are slender-bell-shaped and greenish tinged with yellow, and those of the Umbrella 
Tree are only slightly scented. The leaf-buds are silky while those of the Umbrella Tree are 
smooth or slightly hairy. Its small size will also aid in distinguishing it. The ‘Distribution in 
Pennsylvania’ of the three native species will also aid in identifying them. 


RANGE—Hastewm Massachusetts, south to Florida, extending west to Caledonia near Chambers- 
burg, Pennsylvania, central North Carolina and through the Gulf States to Texas and southern 
Arkansas. 


DISTRIBUTION IN PENNSYLVANIA—Found only in the southeastern part of the State. 
Recorded from every county southeast of a line drawn through Northampton, Lehigh, Lebanon, 
Cumberland, and Franklin counties. Its western limit is at Caledonia near Chambersburg in 
Franklin county. 


HABITAT—Prefers swamps and wet places. Found along crecks or in bottomlands, adjoining 
creeks, lakes, or ponds. Often a low shrub under moisture-seeking trees like Red Maple, Yellow 
Birch, Black Gum, White Oak, Hemlock, White Pine, and Tulip Tree. Its associates often are 
Rhododendron and Mountain Laurel. 


IMPORTANCE OF THE SPECIES—The Laurel Magnolia is of no commercial importance in 
Pennsylvania because of its small size, limited distribution, slow growth, and inferior wood. It 
is extremely attractive and may be classified among our most beautiful native shrubs. It is 
well adapted for ornamental planting, only it grows rather slowly. 


PLATE LXXVI. LAUREL MAGNOLIA 


1. A flowering branch with mature and developing leaves, x 4. 

2. A fruiting branch -with portion of the leaves removed, x 4. 

3. A seed, natural size. 

4. A winter twig, x 34. 

5. Seetion of a winter twig showing a leaf-sear with bundle-scars, natural size. 


PLATE LXXVII. CUCUMBER TREE 


4. A seed, enlarged. 

5. A winter twig, x 4. 

6. Section of a winter twig showing a bud and 
a leaf-secar with bundle-sears, enlarged. 


1. A flowering branch with mature and deyelop- 
ing leaves, x 3. 

2. Branch with a cone-like fruit, seed hanging 
by threads, and a mature leaf, x 4, 

8. A carpel just starting to open, showing two 
seeds on the inside, natural size. 
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CUCUMBER TREE 


Magnolia acuminata, Linnaeus 


FORM—A large tree, which may attain a height of 90 ft. with a diameter of 8-4 feet, The 
form of the forest-grown tree is distinct from the open-grown, Open-grown specimens have 
a pyramidal crown with limbs originating all along the trunk from near the base to the narrow 
top. Lateral branches are wide-spreading and rather horizontal near the base, ascending and 
short at the top. Forest-grown specimens have straight, slightly tapering, rather smooth 
trunks which are free from branches often for 50 ft. from the ground. ‘The largest log hauled 


out of the Hammersley Run of Potter county was a Cucumber. It was over 64 feet in diameter 
at the small end. 


BARK—Grayish-brown to brown, with long furrows separating long, rather loose, scaly ridges. 
See Fig. 106, 


TW1GS—Usually slender, round, usually smooth but sometimes slightly hairy, shiny, bitter, 
covered with a few orange-colored inconspicuous lenticels, and contain white pith which may 
show a tendency to become chambered. 


BUDS—Alternate, circular in cross-section, densely covered with thick, pale, silky hairs, 
terminal buds about 2/5-4/5 of an imch long and oblong; lateral buds 4-4 of an inch long, blunt- 
pointed, nearly surrounded by leaf-scars. Buds are covered with valvate scales, the outer 
ones falling in spring, the inner ones developing into stipules. 


LEAVES—Alternate, simple, ovate to oblong, thin, 4-12 inches long, pointed at apex, tapering 
or rounded at base, entire on margin, green and slightly downy beneath, with prominent midrib 
and primary veins on lower surface. Fall in response to first heavy frost in autumn, 


LEAF-SCARS—Alternate, scattered along the twigs, narrow, cresent to broadly U-shaped 
with its bundle-scars arranged in a U-shaped line. Bundle-scars number about 6-8, 


FLOWERS—Appear from April to June. They are upright, solitary, complete, slender-bell- 
shaped, greenish tinged with ycllow, about 3 inches long. 


FRUIT—Matures about October. A red, cone-like or cucumber-like, cylindrical mass about 
2-24 inches long, composed of numercus coherent follicles, Seeds scarlet, drupe-like, and sus- 
pended at maturity by long, slender white threads. 


W0O0D—Diffuse-porous; rays distinct and rather uniform in width; light, soft, brittle, straight- 
grained, durable, does not warp when seasoning, light yellowish-brown to reddish-brown; sap- 
wood is thin and yellowish-white. Weighs about 29 lbs. per cubic foot. Used for interior finish, 
furniture, pump stocks, as a substitute for Yellow Poplar, and for the same uses as White 
Pine. It is not so strong but more durable than the latter. 


DISTINGUISHING CHARACTERISTICS—The Cucumber Tree can be distinguished by its 
leaves which are thin, oblong, pointed and green beneath. The leaves are larger than those 
of the Laurel Magnolia and smaller than those of the Umbrella Tree. The corolla is greenish 
tinged with yellow and the follicles of the conelike fruit are rounded while the other two 
native species have white flowers and tapering follicles. It attains a much larger size and 
has sharper-pointed buds than the Laurel Magnolia and is considerably larger than the Umbrella 
Tree but has smaller and more downy buds. The bark is thicker and deeper ridged than either 
of the other species. The twigs are brown while those of the Laurel Magnolia are bright green. 


RANGE—Western New York and southern Ontario south through West Virginia to Georgia; 
west to Illinois and Arkansas. 


DISTRIBUTION IN PENNSYLVANIA—Found locally across the State from north to south 
in the mountainous regions and on their eastern and western slopes. Recorded as far east as 
Lancaster county. It, however, occurs only at isolated stations, east of the Allegheny and North 
or Blue Mountains. The author found one small specimen in the South Mountains of Franklin 
county. Some large specimens have been reported from the western part of the State, where it 
occurs in Erie, Crawford, Lawrence, Mercer, Allegheny, Washington, and Greene counties. 


HABITAT—Usually found in rich woods close to streams, also inhabits slopes. In West Virginia 
and in this State it grows well on the soils of the carboniferous formation. Jt is light-demanding. 


IMPORTANCE OF THE SPECIES—The Cucumber Tree is the most important of the Magnolias 
native to the United States. The wood is similar to that of Yellow Poplar. In addition to 
producing valuable wood it grows rapidly and is rather free from the attack of destructive 
agents. The value of the wood alone will justify reasonable efforts in attempting to propagate 
it. It is also attractive ornamentally on account of its large leaves and symmetrical crown. 
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UMBRELLA TREE 


Magnolia tripetala, Linnaeus 


FORM—A small tree sometimes attaining the height of 45 ft. with a diameter of 16 inches. 
Trunk short and slender, bearing a broad round-topped crown. Lateral branches stout and 
spreading, often turned up towards the end. 


BARK—Smooth, thick, light gray, roughened by small irregularly scattered projections. 


TWIGS—Stout, smooth, shining, at first greenish, later reddish to greenish-brown; bitter, 
swollen at the base of each year’s growth, covered with a few conspicuous lenticels; contain 
large, white, pink-dotted pith. 


BUDS—Alternate; covered with valvate scales in pairs; each successive pair encloses a leaf; 
terminal and lateral buds differ much; terminal up to 2 inches in length, narrow, conical, long- 
pointed, often curved towards the apex, smooth or glaucous, purple, with small dots; lateral 
small, often barely visible, conical, divergent. 


LEAVES—Alternate, simple, obovate-lanceolate, 12-24 inches long, thin-pointed at apex, 
tapering at base, entire on margin; smooth when old; petioles 1-1} inches long. 


LEAF-SCARS—Alternate, often clustered at swellings along the branch, large, conspicuous, 
oval, somewhat raised, contain numerous irregularly scattered bundle-scars. Stipulate-scars 
conspicuous, encircle twig, and originate from the side of the, leaf-scar. 


FLOWERS—Appear about May. Upright, solitary, complete, surrounded by a spray of leaves, 
white, slightly and unpleasantly odorous, 4-6 inches long. Sepals fall away early. 


FRUIT—Matures about October. An oblong rose-colored, cone-like mass about 2-4 inches 
long composed of many coherent follicles which split open and liberate red flattish seeds. The 
fruit is very beautiful in autumn. 


WoOD—In general resembles that of the Cucumber Tree, page 1638. It is not used for 
commercial purposes because it is rare, smail in size, light, weak, and brittle. Weighs 28 
lbs. per cubic foot. 


DISTINGUISHING CHARACTERISTICS—The Umbrella Tree, also known as Elkwood, is 
native only to a limited portion of the State in the Susquehanna River valley in the counties 
of York and Lancaster. It has larger leaf-scars, stouter twigs, larger fruit, larger and 
smoother buds, and larger leaves than the two other species of Magnolia. Its leaves are 
crowded on the summit of the flowering branches in an umbrella-like cluster while those of the 
other two species are scattered along the branches. It is larger in size than the Laurel Mag- 
nolia but smaller than the Cucumber Tree. 


RANGE—Southern Pennsylvania south to Georgia, west to Kentucky, Arkansas, and northern 
Mississippi. 


DISTRIBUTION IN PENNSYLVANIA—Recorded only in the extreme southern part of the 
State in Lancaster and York counties along the Susquehanna River. 


HABITAT—Usually found in swamps, along streams, or in ravines. It is, tolerant of shade 
and usually occurs solitary; sometimes mixed with other hardwoods. 


IMPORTANCE OF THE SPECIES—The Umbrella Tree is of no commercial importance in Penn- 
sylvania on account of its limited distribution, its local and solitary occurence, and the inferior 
wood which it produces. It is attractive and hence may be recommended for lawn and park 
planting, but it cannot be recommended for forestry purposes. 
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PLATE LXXVIII. UMBRELLA TREE 


A mature leaf, x }. 
Branch with a single flower and the bases of five leaves arranged in an umbrella-like circle, x 4. 


A carpel split open showing seeds, natural size. 
A seed, enlarged. 

Branch with a terminal cone-like fruit, x 4, 
A winter twig, x 4. 

Section of a winter twig, enlarged. 


PLATE LXATXS TULIP TREE 


. A flowering branch with mature and developing leaves, x 4. 


Branch with a cone-like fruit, x 4. 

A single carpel, natural size. 

Portion of a carpel showing seeds, natural size, 
A seed, enlarged. 

Side view of a seed, enlarged. 

A winter twig, x 3. 

A terminal bud just opening, x 4. 


A twig showing developing leaves, x 34. 
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TULIP TREE 


Liriodendron Tulipifera, Linnaeus 


GENUS DESCRIPTION—This genus has numerous fossil representatives, but only one other 
living species, a native of China (Liriodendron chinensis, Sarg.) is known. ; 

FORM—A large and interesting tree often attaining a height of 50-70 ft. with a diameter of 
2-3 ft. and sometimes reaching a height of 200 ft. with a diameter of 10-11 feet. Prof. Guyot 
recorded a tree in Francis Cove, western North Carolina, known as the ‘‘Guyot or Granny 
Poplar,’’ which had a diameter of 16 ft. and was free from lateral branches for more than 100 
ft. from the base. Trunk tall, straight, very slightly tapering, free from lateral branches for 
a considerable distance from the base. Crown in young trees pyramidal, in older trees rather 
Shallow, broad, and spreading. See Fig. 62. 

BARK—When young smooth, bitter, ashy-gray. On trunks brown, thick, distinctly marked 
with long and regular. furrows and ridges. At a distance it resembles the bark of the White 
Ash but lacks the characteristic diamond-shaped fissures of the latter. See Fig. 103. 


TW1GS—During the first summer green, smooth, rather slender, often branching, marked with 
indistinet lenticels, encircled by a pair of stipules at cach node. During first winter reddish- 
brown, smooth, shiny, marked by conspicnous pale lenticels, elevated leaf-scars and _ stipular 
rings encircling the twigs, which often persist for many years. 


BuDS—Alternate, large, smooth, flattened, oblong, blunt-pointed, reddish-brown mottled with 
white dots and covered with glaucous bloom. Lateral buds rather divergent, smaller than the 
terminal, sometimes superposed. Bud-scales smooth, white-dotted, spoon-shaped, valvate in pairs 
forming a distinct ridge where they meet. Each pair of stipular scales incloses in succession a 
reflexed, folded, stalked leaf with its 2 stipular scales. Stipular scales enlarge when the bud 
opens, to a length of 2 inches and width of 1 inch. Hach succeeding leaf is reflexed in the oppo- 
site direction of the preceding one. 


LEAVES—Alternate, simple, broadly ovate in outline, truncate at apex, with 2 apical and 
2-4 basal lobes, bright green above, paler below. Petioles slender, 5-6 inches long. 


LEAF-SCARS—Alternate, elevated, conspicuous, large, orbicular. Bundle-scars small, numerous 
scattered uniformly over the leaf-scar. 
FLOWERS—Appear after the leaves; large, 14-2 inches deep, cup-shaped, greenish-yellow, with 
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5 reflexed sepals and 6 converging petals. 

FRUIT—Matures in September or October; a light brown, oblong, pointed cone 24-3 inches long, 
4 of an inch wide, consisting of carpels 1-14 inches long in the base of which the seeds are 
contained. 

W0OO0OD—Diffuse-porous; with smal! inconspicuous medullary rays; soft, not strong, light, not 
durable in ground, easily worked, light yellowish or brownish heartwood with thin white sap- 
wood. Weighs 26 lbs. per cubic foot. Used in construction, interior finish, furniture espe- 
cially in veneering, shingles, wooden-ware and automobile bodies. Its uses are somewhat 
similar to White Pine. 

DISTINGUISHING CHARACTERISTICS——The Tulip Tree, also known as Yellow Poplar, White- 
wood, Tulip Poplar and sometimes Popple, can readily be recognized in summer by its straight 
clean fissured bole, its characteristic leaves with truncate apex and large stipules. The leaf can- 
uot be confused with that of any other species since it appears from a distance to have its 
apex cut off at right angles to the midrib. In spring the flower is also distinctive. In winter 
the large clean trunks with their peculiar fissures in the bark together with the fruit which often 
persists, are characteristic. At close range the buds with the stinule-scars encircling the twigs 
will always enable one to recognize this species without fail. The rather large pith often divided 
by partitions of stone cells is peculiar, 

RANGE—Botanical range from Rhode Island to Michigan and Missouri, south to Florida and 
Arkansas, Commercial] range not so wide. 

DISTRIBUTION IN PENNSYLVANIA—Commonest along streams or moist locations in the 
eastern, southern, and central parts of the State. Also found in western part, where it locally 
becomes abundant. Very rare in northern part of this State, where it may occur at lower ele- 
vations, if sheltered from frost, or at higher elevations -in regions where the frost damage in the 
valleys is severe. It does not appear in pure stands, but some excellent stands almost approach- 
ing pure stands are found in Franklin, Adams, and Northampton counties. 


HABITAT—It pefers deep, rather rich, and moist soil. Common along streams, on islands, 
upon semi-swampy areas, and at the base of mountain slépes. Sometimes found on the tops of 
mountains especially -where small streams and springs are prevalent, Usually occurs as 
scattered individuals mixed with other hardwoods and sometimes White Pine and Hemlock. Does 
not occur upon the real limestone soil of the Cumberland Valley, but is common in moist situa- 
tions along the adjoining mountain slopes and nearby ravines. This species, just as the Chestnut, 
does not seem to thrive on limestone soil. 


IMPORTANCE OF THE SPECIES—The Tulip Tree is one of the most valuable and de- 
sirable timber trees of Pennsylvania. Its wood belongs in the first rank with White Pine. 
It is rather difficult to propagate artifically on account of the low fertility of the seeds and 
its sensitiveness to transplanting. Attempts have been made to propagate it by means of 
cutings but without success. Natural seed regeneration of this species can be carried on with 
success and should be advocated and developed in preference to the artificial. This species is 
also free from insect and fungal diseases and most desirable as a shade, lawn, and avenue tree. 
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COMMON PAPAW 


Asimina triloba, Dunal 


FAMILY AND GENUS DESCRIPTION—The Custard Apple family, Anonaceae, comprises 
about 46 genera with 600 species confined mostly to the tropics. Only a few species are found 
in temperature regions, This family produces little that is of real economic importance. Only 2 
genera, Asimina and Anona, are represented by tree species in the United States. The genus 
Asimina does not have representatives outside of North America, where about 8 species are 
known to occur. The sole representative of this family native to this State is the species de- 
scribed on this page. 


FORM—A small tree usually 10-40 ft. in height with a diameter up to 12 inches, Trunk short 
and slender. Crown rather broad, high, and formed by straight rather spreading lateral branches. 


BARK—Thin, close, sometimes slightly fissured, dark brown, often covered with scattered 
white blotches. 


TWIGS—Round, olive-brown, enlarged at the nodes, rather slender, at first often somewhat 
hairy towards apex; later smooth, covered with a few fine lenticels which become evident dur- 
ing second year; pith small and white. 

BUDS—aAlternate, 2-ranked or sometimes 3-ranked, brown, naked, hairy. Terminal, lateral 
leaf and flower buds differ in size and form. Terminal bud is much longer than the others and 
evidently flattened, Lateral leaf-buds about 4 of an inch long, closely appressed to twig and 
located in notch on upper surface of leaf-scars, Flower-buds occur along the twig, spherical 
in outline, about 1/6 of an inch in diameter, very hairy and dark brown; do not stand quite 
parallel to twig. 

LEAVES—Alternate, simple, obovate-lanceolate, 4-12 inches long, thin, pointed at apex, 
tapering at base, entire on margin, when mature dark green above and paler below. In au- 
tumn they turn rusty yellow. 

LEAF-SCARS—Alternate, located on enlarged projections of the twig, inclined at about an 
angle of 85 degrees to the twig, broadly U-shaped, almost surround bud, somewhat lighter than 
the twig, contain usually 5 bundle-scars which are often compounded. A ridge extends across 
the leaf-scar from the bud to the base of the scar. 


FLOWERS—Appear about April or May with the leaves but are usually located below them 
along the twigs. They occur solitary and axillary; are perfect, at first green, later reddish- 
purple, 1-14 inches wide, and borne on stout hairy stalks. 


FRUIT—Suggests a stubby banana, is cylindrical, rounded, or occasionally blunt-pointed at 
the ends, 38-5 inches long, at first green, later dark-brown, pulp edible, contains many dark- 
brown, shiny, flattened secds which are scattered throughout the flesh. 


WOOD—Ring-porous with a diffuse-porous tendency; rays very numerous and distinct; heart- 
wood brownish; sapwood yellowish; weak, soft, weighs about 25 lbs. per cubic foot. Not used 
commercially. 


DISTINGUISHING CHARACTERISTICS—The Common Pawpaw can be recognized best in au- 
tumn by its unique fruit whick is very suggestive of a stubby banana. In spring the greenish- 
brown to reddish-purple flowers which occur solitary along the twigs and measure 1-14 inches 
across are also characteristic. The large, tropical-like, alternate leaves will also aid in recog- 
nizing it. Im winter the long, slender, somewhat flattened, naked, brownish, terminal buds 
and the spherical flower-buds along the side of the twigs and the U-shaped leaf-scars which 
almost surround the buds and usually contain 5 bundle-scars, will enable one to distinguish it. 
The fact that it occurs only in about the southern third of the State may also help in dis- 
tinguishing it. 

RANGE—Western New York and west central New Jersey south to Florida and west to 
Michigan, Kansas, and Texas. 


DISTRIBUTION IN PENNSYLVANIA—Locally found in small groups in practically every 
county in the State south of a line drawn from Pittsburgh through Harrisburg and Reading to 
Doylestown in Bucks county. Reported as far north as Woodcock Valley, Crawford county, 
in the western part of the State. Also found near McElhattan in Clinton county, Not common 
anywhere but well known on account of its peculiar fruit. Usually found below altitude of 
1,000 feet but in the South Mountains in Adams and Franklin counties found at 1,200 feet. 


HABITAT—Prefers rich moist situations. Usually found in river valleys near streams but 
occasionally ascends low fertile slopes. It may form dense thickets but in this State usually 
occurs solitary or in rather open groups. Occurs with other species in the understudy of the 
forest, and is very tolerant of shade. “ 


IMPORTANCE OF THE SPECIES—The Pawpaw is of no commercial importance as a forest 
tree anywhere in its range. The fruit which it produces is of more value than its wood, It 
never reaches a large size, and in addition is local and limited in its distribution. It is, how- 
ever, a very attractive tree on account of its somewhat drooping tropical leaves, handsome flowers, 
and peculiar fruit. 


PLATE LXXX. COMMON PAPAW 


- A mature leaf, x i. 
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. A flowering branch with immature leaves, x 4. 
A fruiting branch, x }, 

Section of a fruit showing seeds, x }. 

A seed, natural size, 

A winter twig, x #4. 

Section of a winter twig, enlarged. 


PLATE LXXXI. SASSAFRAS. 


An ovate, entire leaf, x }. 

A glove-form leaf, x 4. 

A 3-lobed leaf, x 4. 

A flowering branch with immature leaves, x }. 
A fertile flower, enlarged, 

A sterile flower, enlarged. 

A fruiting branch, x }. 

A winter twig, x 3. 

. Section of a winter twig, x 4. 


CAPABLE 
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SASSAFRAS 


Sassafras variifolium, (Salisbury) Kuntze 


FAMILY AND GENUS DESCRIPTION—The Laurel family, Lauraceae, comprises about 40 
genera with between 900 and 1,000 species which are confined mostly to the tropics. Six 
genera are found in North America, 4 of which reach tree-size. Two genera, Sassafras and 
Benzoin, are native to Pennsylvania. The species described on this page is the sole representa- 
tive in North America of the genus Sassafras, but another species is recorded from China. 
The sole representative in this State of the genus Benzoin is the Spice Bush (Benzoin aestivale 
(L.) Nees). The Spice Bush can readily be distinguished by its small size, its aromatic and 
spicy twigs, its simple, entire, alternate leaves, its clusters of yellow flowers which appear 
before the leaves, and its scarlet fruit. 


FORM—Usually reaches a height of 40-50 ft. with a diameter of 1-3 ft., but in the South 
may reach a height of 100 ft. with a diameter of 2-4 feet. Trunk ysually stout, short, bearing 
& crown with more or less contorted branches, Crown usually flat-topped or rounded, the terminal 
part rather dense, the lower part very open. Branches are extremely brittle. See Wig. 61. 


BARK—Roughened with shallow fissures frequently as early as the third year, hence a young 
tree often appears old. On older trunks reddish-brown, deeply fissured, and flat-ridged. Ridges 
resemble small blocks, or Ys, or Vs, and separate into thin appressed scales. Shallow, hori- 
zontal, and ring-like fissures sometimes alinost encircle trunk. See Fig. 88. 


TWIGS—Usually slender except in sprouts, rather brittle, yellowish-green or sometimes red- 
dish, somewhat hairy, often smooth and glossy, aromatic, brittle, fall cff young, covered with 
few lenticels, contain large white pith. Inner bark of twigs is very mucilaginous upon being 
chewed, Sprouts branch freely and seedlings more sparingly. 


BuDS—Alternate, terminal bud present, large, 1/3-3/5 of an inch long, ovate, sharp-pointed, 
covered with a few rather loose-fitting, slightly hairy green bud-scales with thickened veins. 
A few, usually 3, rather thick, loose, short, narrow scales surround terminal bud. Lateral 
buds are smaller, gaping, and somewhat divergent. 


LEAVES—Alternate, simple, obovate, 4-6 inches long, acute at apex, wedge-shaped at base, 
entire or 2-5-lobed, usually smooth and dark green above and paler below. Entire, 2-lobed, 
8-lobed, and 5-lobed ones may be found on same branch, 


LEAF-SCARS—Alternate, small, raised, semi-elliptical or concave, with a single, confluent, 
linear bundle-scar. 


FLOWERS—Appear about May with the leaves. Staminate and pistillate flowers are separate. 
They are greenish-yellow and arranged in loose drooping racemes, 


FRUIT—A dark blue, shiny drupe borne on a bright red, club-shaped, fleshy stem terminated 
by an enlarged calyx in which the drupe rests, Falls rather early, rarely persistent. 


Wo0O0OD—Ring-porous; with indistinct medullary rays; soft, very brittle, durable in contact 
with soil, aromatic, dull-orange brown, with thin light sapwood. Weighs 31 lbs. per cubic 
foot. Used for posts, rails, furniture, interior finishings. Often sold as Ash and Chestnut. 


DISTINGUISHING CHARACTERISTICS—tUhe Sassafras, also known as Saxifrax, and Sassifrac, 
can be distinguished at any time of the year by the very smooth glossy bark of the twigs which 
is decidedly mucilaginous and aromatic. The leaves which may be entire or 2-5 lobed and 
the single bundle-scar in each leaf-scar are also characteristic, The fruit, the rough and 
distinctively fissured bark, and the brittle lateral branches are peculiar to this species. Once 
recognized it is hard to confuse it with another species. = 


RANGE—Massachusetts to Florida and west to Michigan, Kansas, and Texas. 


DISTRIBUTION IN PENNSYLVANIA—Rather common in the eastern, southern, and western 
parts of the State. Rarer in the central and northern or mountainous parts. Tf found in 
the extreme northern part, it is usually met with on the plateaus and upper mountain slopes, 
above the line of severe frosts. 


HABITAT—Very common along fence rows, in abandoned fields, and on abandoned charcoal 
hearths. Prefers rich sandy loam. Rather tolerant of shade and water. 


IMPORTANCE OF THE SPECIES—The Sassafras is of little commercial importance in this 
State on account of its limited distribution and. the small size which it reaches. It is a 
rather picturesque tree, especially in winter, The fruit furnishes a valuable food for birds while 
the wood, bark, and especially the roots, yield an aromatic oil extensively used to flavor medicine 
and candy, and to perfume soaps. 
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WITCH-HAZEL 


Hamamelis virginiana, Linnaeus 


FAMILY AND GENUS DESCRIPTION—The Witch-hazel family, Hamamelidaceae, contains 
about 16 genera with 50 species of which number only two genera have tree representatives in 
North America. The 2 genera are Hamamelis and Liquidambar. Wach genus is represented by 
a single species, both native to Pennsylvania. The genus Hamamelis comprises 3 species, 2 
of which are found in eastern Asia and 1 described here. 


FORM—A small tree or shrub sometimes reaching a height of 25 ft. with a diameter of 14 
inches, but usually smaller, ‘Trunk short, bears numerous spreading, crooked branches which 
form a broad open head. 


BARK—About 1/5 of an inch thick, light brown, somewhat mottled with light blotches; when 
young smooth, later scaly, Inner bark reddish-purple in color. Used for medicine, extract, and 
gargles, 


TWIGS—Zigzag, light-brown with small light green pith, rather slender, often downy or 
scurfy especially near the end, sometimes smooth and shiny, covered with a few, scattered, white 
lenticels. : 


BUDS—Alternate, 2-ranked, flattish, sometimes curved or falcate, covered with scale-like 
undeveloped leaves bearing dense brown hairs. Terminal buds usually sickle-shaped, about 4-4 
of an inch long, Lateral buds few and very small. 


LEAVES—Alternate, simple, oval, 4-6 inches long, rounded or sometimes acute at apex, 
oblique at base, dentate on margin, dark green above, paler beneath; midrib and primary 
yeins prominent. 


LEAF-SCARS—Alternate, 2-ranked, semi-circular in outline with a raised margin, and contain 
3 single or often compound bundle-scars which are lighter in color than the dark brown surface 
of the leaf-scar. 


FLOWERS—Appear in October and November. Bright yellow, perfect, occur in small axillary 
clusters, surrounded by a scale-like 3-leaved involucre. Buds which produce the flowers occur 
in clusters of 3 on short stalks, are spherical in form, and start to develop about August in the 
axils of the leaves. 


FRUIT—Ripens in October and November at the same time that the blossoms appear. It 
results from blossoms of the previous year, consists of a yellowish-brown woody pod with two 
cells in which shiny black seeds are produced. The woody pods burst open when ripe, and 
propel the seed for 5 or more feet. 


W0OOD—Diffuse-porous; rays not very distinct; little difference between spring and summer 
wood; hard, close-grained, light brown. Weighs 43 lbs. per cubic foot. Not used commercially. 


DISTINGUISHING CHARACTERISTICS—The Witch-hazel can be distinguished in winter by 
its sickle-shaped, brown, terminal buds, its yellowish-brown fruit in the form of a woody pod 
with two cells, its persistent remnants of the flowers on stalks and its white blotched or mottled 
light brown bark. In late autumm the fiowers with strap-like yellow petals are characteristic. 
The alternate oval leaves with straight veins and oblique bases are also distinctive. It usually 
frequents moist rocky locations. The Witch-hazel is the only tree in Pennsylvania that bears 
flowers and mature fruit at the same time. 


RANGE—Nova Scotia and Ontario, south to Florida, and west to Minnesota and Texas. 


DISTRIBUTION IN PENNSYLVANIA—No doubt found in every county of the State. Reported 
and observed in more than one-half of the counties, located in every part of the State. ‘his 
is the most common and widely distributed small tree or shrub in Pennsylvania. 


HABITAT—Usually found in moist rocky situations. Common along streams, in swamps, and 
on the borders of ponds and lakes. Occasionally ascends slopes to rather dry locations. ‘Tolerant 
of shade, hence often found in the understory of the forest. 


IMPORTANCE OF THE SPECIES—The Witch-hazel is of no commercial importance because it 
remains too small and produces inferior wood, No records are available which show that a 
single board foot has ever been on the market, It is, however, a very interesting small tree 
because it holds a unique position in that it blossoms late in autumn when many other trees 
have shed their leaves and are prepared for winter. It may be protected in situations where it 
does not interfere with the growth or utilization of more valuable species. No special efforts 
are necessary to insure an abundant future supply. 


PLATE LXXXII. 


Longitudinal section 
A fruit, natural size. 


Up C2 ho ee 


A flowering and fruiting branch, x 4. 


WITCH-HAZEL 


of a flower, enlarged. 


A branch with mature leayes, x 4. 
A winter twig, natural size. 
Section of a winter branch, enlarged. 
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PLATE LAXXIII. SWEET GUM 


1. A flowering branch showing immature Jeaves, 
(s) staminate flowers, (p) pistillate flow- 


4. A winter twig, x }. 

5. Section of a winter twig, enlarged. 

6. Section of a branch with corky projections, 
x i. 


Crs, ek os. 
2. A branch with mature leaves, x 4. 
3. A spherical fruit, x 4. 
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SWEET GUM 


Liquidambar Styraciflua, Linnaeus 


GENUS DESCRIPTION—This genus comprises 3 species, 2 of which are found in Asia and 
1 in North America. The latter is native to a small portion of southeastern Pennsylvania. 
A few fossil forms are also known. The generic name, Liquidambar, is a mongrel, the fore- 
part of which is of Latin origin and means liquid and the latter part of Arabic origin and means 
amber in allusion to the fragrant juice of the tree. 


FORM—A large forest tree usually from 50-75 ft. high, with a diameter of 2-3 ft., but may 
reach a height of 150 ft. with a diameter of 4-5 feet. In the forest the trunk is tall, clean, 
slightly tapering, and bears a narrow head. In open grown trees the trunk is short, bearing 
rather regular spreading branches which form a symmetical and rather conical crown. 


BARK—0On oid trunks grayish-brown, 1-14 inches thick, deeply furrowed, separating broad scaly 
ridges. On younger trunks thinner and dark gray. 


TW1GS—Rather stout, obscurely angular, at first rusty hairy, later smooth, light brown to 
dark-reddish-brown, roughened by raised leaf-scars and scattered, dark, raised lenticels, and after 
the second season often by corky-winged projections of the bark. Pith rather large, angular, 
and very light brown, 


BuUDS—Alternate, more than 2 ranked, ovate to conical, blunt-pointed to sharp-pointed, glossy, 
rich reddish-brown, fragrant when crushed, covered with about 6 visible ovate scales which 
have a short-pointed apex, downy margin, and a rounded back, Lateral buds are sometimes 
accessory. 


LEAVES—Alternate, simple, star-shaped, 3-5 inches long, broader than long; base at right 
angles to stalk or slightly heart-shaped; margin serrate, with 5-7 sharp-pointed divisions; when 
mature bright green and shiny above, paler below. Leaf-stalks long and round. 


LEAF-SCARS—Alternate, more than 2-ranked, raised, slightly inclined to twig, crescent- 
shaped or broadly heart-shaped, with a dark surface, containing 8 circular bundle-scars which 
are white on the periphery and dark in the center. 


FLOWERS—Appear about April when leaves are partly developed. Staminate flowers green, 
borne in terminal racemes, 2-3 inches long, covered with rusty hairs. Pistillate flowers green, 
occur in heads borne on long stalks originating in the axils of leaves. 


FRUIT—A long-stalked spherical head made up of many capsules which have a spiny appear- 
ance, about 1-14 inches in diameter, persists far into winter, Individual capsules often filled 
with sawdust-like material which consists of abortive seeds. 


W0OD—Diffuse-porous; rays distinct; rather heavy, hard, with interlocked grain, somewhat 
difficult to work, reddish-brown with dark streaks, sapwood wide and white. Weighs 37 Ibs. 
per cubic foot. Used for boxes, crates, furniture, interior finish, and extensively as a substitute 
for Circassian Walnut. 


DISTINGUISHING CHARACTERISTICS—The Sweet Gum, also known as Bilsted, Red Gum, 
and Liquidambar, can be recognized by its fruit which is in the form of a spine-like head 
suspended on a long slender stalk. The fruit often persists far into winter. The corky-winged 
projections on the bark of the branches are also characteristic. The Bur Oak, a native species, 
and the Cork Elm, an introduced species, also have this characteristic. The star-shaped leaves, 
reddish-brown twigs, and leaf-scars with their bundie-scars are distinctive, It is native only 
to the extreme southeastern part of the State, but rather commonly planted in other parts. 


RANGE—Southern Connecticut south te Plorida and west to Ohio, Missouri, and Texas, and 
southward to Guatemala. 


DISTRIBUTION IN PENNSYLVANIA—This is a Ooastal Plain species, found only in the ex- 
treme southeastern part of the State. Reported from Bucks, Chester, Delaware, Montgomery 
and Philadelphia counties. It is common in Delaware county. Charles S. Mann, Hatboro, Pa., 
reports ‘‘a local group or belt of Sweet Gum of large size southwest of Hatboro, Montgomery 
county,’’ and states that there are ‘“‘beautiful groves of it near Hulmeville, Bucks county.’’ 
Ic appears to be hardy in other parts of the State. Thrifty specimens are growing at Mont 
Alto, Harrisburg, Gettysburg, and Waston. 


HABITAT—It prefers deep rich scil such as will produce White Oak, Hickory, and Yellow 
Poplar. Does not tolerate shade, hence almost invariably found in the open or in even-aged 
stands. On acceunt of its intolerance one seldom finds it as regeneration on the forest floor. 


IMPORTANCE OF THE SPECIES—The Sweet Gum attains a large size and produces fairly 
valuable wood but it usually requires soil adapted to agriculture or which will grow more 
yaluable trees such as White Oak, White Ash, Hickory, and Yellow Poplar. It hardly pays to 
propagate this tree artificially in this State and it is too limited in its distribution to regenerate 
it by natural means, It is a very attracive ornamental tree. 
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THE ROSH FAMILY—ROSACEAE 


This is one of the largest families of plants. It comprises about 
100 genera with 1,500 species, many representatives of which are 
native to North America. he flora of Pennsylvania comprises 
about 30 genera with more than 100 species. 

The members of this family comprise trees, shrubs, and herbs. 
They have a world-wide distribution. A few of the trees are impor- 
tant on account of the timber which they produce while many are 
important on account of the valuable fruit which they yield. Most 
of our common and well-known fruit trees belong to this family. 
Many of its shrubs are common and most attractive. 

The leaves of the representatives of this family are simple or com- 
pound and always alternate, that is never opposite. The flowers are 
perfect, showy, and open in spring or early summer. Many species 
have very fragrant and attractive flowers. The fruit matures in one 
season and is variable in form and structure. It may take the form 
of achenes, follicles, pomes, or drupes. Some species like the Cher- 
ries, Plums, and Peaches have fruits which are edible and well 
known. Their pulp is usually juicy, sweet or bitter, sometimes as- 
- tringent, and covers a hard-shelled, round or flat seed. On account 
of the palatable nature of most of the fruits they are readily eaten 
by man, birds, and wild animals. The seeds are not injured by pass- 
ing through the alimentary canal of animals and hence may be thus 
widely dispersed. The wood in many species is valuable but in our 
flora all but one species remain too small to be of any commercial 
value. 

Of the large number of genera and species found in Pennsylvania 
only 9 species belonging to 4 different genera are described below. 
In addition to these a few other genera have well-known representa- 
tives. The Ninebark (Physocarpus opulifolius, (L.) Maxim.), is a 
common shrub throughout the State along rocky banks of streams. 
It is the only representative of its genus in Pennsylvania. The 
Strawberries belonging to the genus Fragaria have a few common 
representatives. The Raspberries, Blackberries, and Dewberries, be- 
longing to the genus Rubus, have about 20 species native to this 
State. The Wild Roses, belonging to the genus Rosa, have at least 
7 species native to the State. In addition to these there are many 


herbaceous species. 
KEY TO THE GENERA 


Page 
1, Unbranched thorns present on twigs, situate at the nodes, ........:.eseseeee Crataegus 176 
Le; Thorns wot, present On Ewa Ss sn oiesies sca ssoubin oven, © sipieyaial sse'sale) Svaid) syatesel gins soe (elars cise) cNofenetove ahs otters 2 
2, Fruit a drupe; pistil one; twig with characteristic taste and odor, usually covered 
with horizontally-elongated. lenticels, coc. cans - 0 ono s cinnree wialae nln audio ok nls Prunus 171 
2. Fruit a pome; pistils more than one, usually 3-5; twigs with a different character- 
istic taste, without horizontally-elongated lenticelS, .........eseeseeeeeeeeeeece 3 
8. Oavities of the ovary same number as the styles; buds not narrow-conical and not 
grecnish-yellOwsssaas > «c's dieisleilels «sii «is sles efetels atavetel ole) olelarel slessia/Wlaloior tal ainlaty!- letelake Hier Pyrus 178 


8. Cavities of the ovary becoming twice the number of the styles; buds narrow-conical 
and greenish-yellow; (./sslsuets oso lo 6) olen euicicisicien deislaieiaielami us Wialeieleienoierstseie LOLA RO Hi COE AO 
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THE PLUMS AND CHERRIES—PRUNUS, (‘Tourn.) Linnaeus 


This genus comprises about 90 species well distributed over the 
north temperature zone and locally in the tropics. A large number 
of the representatives are found in North America. Seven species 
are native to Pennsylvania and 4 foreign species have been exten- 
sively naturalized. Only 4 of the native species are described on the 
following pages. The other native species are Porter’s Plum (Prun- 
us alleghaniensis), found near Birmingham, Huntingdon county, Ap- 
palachian Cherry (Prunus cuneata), and the Sand Cherry (Prunus 
pumila). 

Among the introduced species which have been cultivated exten- 
sively are the Domestic or Sweet Cherry (Prunus avium), the Sour 
Cherry (Prunus Cerasus), the Perfumed Cherry (Prunus Mahaleb), 
and the Peach (Prunus Persica). The latter was introduced from 
Asia and the others from Europe. 


SUMMER KEY TO THY SPHCIES 


1. Flowers in racemes terminating leafy branches, hence appearing after the leaves, ..2 
1, Flowers in umbels developing from lateral buds before or with the leaves, ............ 3 


2, Leaves thickish, oblong or oblong-lanceolate, taper-pointed, serrate with short incurved 
HLOUCMLCEUD, ANE? = DOT Ke OT OMVALIC wercrtacciateicle cieigvetes sjcleis sistem averse «svelteyavere cic P, serotina 172 

2. Leaves rather thin, oval to obovate, short-pointed, very sharply serrate with some- 
what spreading slender teeth; inner bark with a rank disagreeable odor, P. virginiana 173 


3. Flowers small; frifit small, borne in clusters; branches not thorny cr armed, ...... 


359.006 IDS On ROO NU DODO On COO 1 Sap DOO UOT UD ONC Oe TOOT OOO ON OAOnOS P. pennsylvanica 174 
8. Wlowers large; fruit large, borne singly; branches often thorny or armed, P, americana 175 


WINTER KEY TO THE SPECIES 


AM ROMITI A PETES PEP LSET Datta os ota feels: av ahaloe tats: stetage’s afay/cvelsioiy aitetal s¥eikzs ie 7alaiaiiale srete¥e, a. oNahals cote P. americana 175 
BONING UGS DECSONT, o matatsl clers ieiteyohsrete a uileleiane, alocesstoholie «set Telstiararelofatatvaln.« (sts! elaieiscele late bl avsieneie a of 2 


2. Buds clustered at the tips of the twigs; twigs rather slender usually less than 1/16 


Ofer NOM mel eI CRMCEA,: werateialetotsiNe co eteat oe eee tele op ein leit lee nvare.ehets aueca i P. pennsylvanica 174 
2, Buds rarely clustered and if clustered only on stubby lateral spurs; twigs relatively 
stout, usually over 12/16 of am inch in THICKNESS, 2.00 cise cree ew acre ence eeseee oe 3 


8. Medium to large tree; bark on old trunks black and rough; buds relatively small 
with uniformly-colored scales sharp-pointed at apex, ......... beeen P. serotina 172 
8. Smail tree or shrub; bark on old trunks brown and rather smooth; buds relatively 
large with grayish-margined scales rounded at the apex, .......-..... P. virginiana 173 
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WILD BLACK CHERRY 


Prunus serotina, Ehrhart 


FORM—Usually reaches a height of 50-75 ft. with a diameter of 2-3 ft., but may attain a 
height of 110 ft. with a diameter of 5 feet. In forest-grown specimens the trunk is usually 
leng, clean, ‘and with little taper, while in open-grown specimens it is usually short. Crown 
rather irregularly-oblong. 


BARK—On young trunks (Fig. 117) rather smooth, glossy, reddish-brown, marked with con- 
spicuous white horizontally-elongated lenticels; peels off in thin film-like layers, and exposes 
greenish inner bark. On old irunks (Fig. 118) blackish, roughened by thick irregular plates 
with projecting edges. 


TWIGS—Smooth, rather slender, reddish-brown, marked with numerous, pale, round lenticels 
which in time become horizontally-elongated; pith white or light brown, Often covered with 
a thin, film-like, grayish coating which rubs off readily. Inner bark has a characteristic bitter 
taste and a rather pleasant odor. 


BUDS—Alternate, about 1/8-1/6 of an inch long, ovate, usually sharp-pointed, smooth, glossy, 
reddish-brown, covered by about 4 visible ovate bud-scales which are sometimes coated with a 
smoky or grayish film-like skin. Lateral buds usually divergent but sometimes appressed, flat- 
tened, and larger than the terminal. 


LEAVES—Alternate, simple, oblong or lanceolate-oblong, 2-5 inches long, tapering or rounded 
at base, taper-pointed at apex, serrate on margin with short incurved teeth, rather thick and 
shiny above, paler beneath. 


LEAF-SCARS—Alternate, more than 2-ranked, raised on projections of the twigs, semi-elliptical 
tendency in outline, with 3 bundle-scars. 


FLOWERS—Appear in May or June; white, perfect, about 34 of an inch across, borne in 
elongated drooping racemes 38-4 inches long. 


FRUIT—A purplish-black juicy drupe, 4-4 of an inch in diameter, arranged in rather open 
drooping clusters; seed stony. Matures in summer, 


W0OD—Diffuse-porous; rays very distinct; heartwood reddish-brown; sapwood narrow and 
yellowish; moderately heavy, hard and strong, fine-grained, does not warp or split in seasoning. 
Young wood is very durable. Its value is due to color and lustre and not to figure. Weighs 
86 lbs. per cubic foot. Used principally in furniture and finish, also used for tools like spirit 
levels, implements, patterns, cores, and for high class panels. 


DISTINGUISHING CHARACTERISTICS—The Wild Black Cherry, also known as Wild Cherry, 
Rum Cherry, Black Cherry, and Cabinet Cherry, may be distinguished from our other native 
species by its larger size and by the rough, dark, scaly bark which is found on the older 
trunks. For further distinguishing characteristics see Choke Cherry, page 173, and Fire Cherry, 
page 174, The introduced Domestic Cherry (Prunus avium) can be distinguished from this one 
by its stouter often grayish twigs, its smoother and shiny bark (Fig. 119) with conspicuous 
long and high lenticels and its clustered buds at the tips of stubby, lateral, spur-like branches. 
The fruit of the Domestic Cherry is larger than that of our native cherries and the leaves 
have rounded teeth often with glands and are frequently slightly pubescent on the lower side. 


RANGE—Nova Scotia south to Florida, westward to South Dakota, Kansas, and Texas. 


DISTRIBUTION IN PENNSYLVANIA—Found throughout the State. Rather common but no- 
where very abundant. Usually occurs solitary in mixture with other species. Magnificent speci- 
mens were present in the original forest of Potter county. Thrifty pure stands of young trees 
occur at present on the Hull State Forest in southern Potter county, The specimen of this species 
contained in the Jessup Wood Collection exhibited in the American Museum of Natural History, 
New York City, was procured in Wyoming county, Pennsylvania. 


HABITAT—Thrives best on rich alluvial soil and fertile slopes. It will grow on dry and 
often rather sterile slopes. On account of its long tap-root, it requires loose deep soil. Forester 
George Perry reports that this species suffers least from late frosts of all the native trees of 
southern Potter county. 


IMPORTANCE OF THE SPECIES—The Wild Black Cherry is a very important timber tree, 
especially in the northern part of the State. Its wood is valuable especially for furniture and 
interior finish, Nowhere in its range has it ever been very abundant and on account of its 
prized wood it has been cut extensively. .As a consequence it is now becoming rare, in fact 
marching toward extinction, It deserves to be planted extensively and to be protected care- 
fully where it is found growing naturally. 
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PLATE LXXXIV. WILD BLACK CHERRY 


. Section of a flowering branch, x 3, 
A fruiting branch, x 4. 

Section of a fruit, enlarged. 

A winter twig, natural size. 

Section of a winter twig, enlarged. 
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PLATE LXXXV. CHOKE CHERRY 


ull, 
2. 
3. 
4. 
5. 


A flowering branch, x 4. 

A fruiting branch, x #4. 

Section of a fruit, enlarged. 

A winter twig, natural size. 

Section of a winter twig, enlarged. 
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CHOKE CHERRY 


Prunus virginiana, Linnaeus 


FORM—A small tree rarely exceeding 25 ft. in height with a diameter of 8 inches. It reaches 
its largest size in the southern part of its geographical range. 


BARK—On young trunks smooth, shiny, brownish, peels off easily in thin film-like layers 
and exposes the green inner bark. On older trunks about 2/5 of an inch thick, dark grayish, 
slightly roughened by shallow fissures, Inner layers of the bark have a very disagreeable odor. 


TWIGS—Rather stout, usually smooth, light brown to reddish-brown, covered with numerous 
conspicuous, dull yellowish lenticels which are not evidently horizontally-elongated; pith white. 
Bruised twigs have a disagreeable odor. 


BUDS—Alternate, about 1/6 of an inch long, conical to ovate, smooth, sharp-pointed, brownish, 
covered with about 6-8 visible and closely overlapping scales. Lateral buds are often rather 
divergent and larger than the terminal, 


LEAVES—Alternate, simple, oval, oblong or obovate, 2-4 inches long, tapering or rounded at 
base, abruptly pointed at apex, sharply serrate on margin with slender teeth, rather thin, 
bright green above, paler below. 


LEAF-SCARS—Alternate, more than 2ranked, somewhat raised on projections of twigs, 
with a tendency to become elliptical in outline. Bundle-scars 3 in number. 


FLOWERS—<Appear about May when the leaves are fully-developed. They are perfect, white 
4-4 of an inch across, arranged in many-flowered drooping racemes, 3-6 inches long. 


FRUIT—A red to dark crimson juicy drupe, about 4 of an inch in diameter, arranged in rather 
open drooping clusters. Seed smooth and stony. Fruit is harsh and astringent. 


WoOOD—Similar to that of the Wild Black Cherry, page 172, only heavier and of no com- 
mercial importance. Not found on the market. Weighs 43 lbs. per cubic foot. 


DISTINGUISHING CHARACTERISTICS—The Choke Cherry can be distinguished from the 
Wild Black Cherry by its smaller size, smoother and browner outer bark and an inner bark 
with a more disagreeable odor, as well as by its thinner and sharper serrate leaves with 
somewhat spreading slender teeth, The leaves of the Wild Black Cherry are thicker and moder- 
ately serrate with somewhat spreading slender teeth. The buds of the Wild Black Cherry are 
smaller and have rather uniformly-colored scales with a sharp-apex, while the buds of this 
species have grayish-margined scales with a rounded apex. This tree can be distinguished from 
the Fire Cherry by the absence of clustered terminal buds, by its stouter twigs, and by its 
fiowers which are borne in a raceme while those of the Wire Cherry are borne in umbels. 
Jt ean be distinguished from both the Wild Black Cherry and the Fire Cherry by its buff- 
colored lenticels which do not elongate horizontally. 


RANGE—Newfoundland to Manitoba, southward to Georgia and Texas. 


DISTRIBUTION IN PENNSYLVANIA—Locally throughout the State but nowhere abundant. 
Most common in the mountains and southeastern parts. 


HABITAT—Frequently found in thickets, in open woods, along fences, in abandoned fields, 
along streams, and on dry situations. 


IMPORTANCE OF THE SPECIES—The Choke Cherry is of no commercial importance, It is 
rather attractive in its natural habitat and when artifically planted. Even though it has no 
commercial value still it need not be regarded as an objectionable forest weed because it inter- 
feres little with the growth of other trees or their utilization. 
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FIRE CHERRY 


Prunus pennsylvanica, Linnaeus 


FORM—A small tree reaching a height of 40 ft. with a didmeter of about 18 inches. ‘Crunk 
usually short bearing rather ascending branches which form a narrow and rather flat-topped 
crown, The largest specimen the author has scen in Pennsylvania was growing upon the Hull 
State Forest, Potter county, and had a breast-high diameter of fourteen and one-half inches. 


BARK—On old trunks somewhat roughened but not fissured. On younger trunks about 4 of an 
inch thick, reddish-brown, rather smooth but roughened by large horizontally-elongated lenticels. 
The outer bark peels off readily in thin film-like layers and exposes the green inner bark which 
is bitter, 


TWI1GS—Slender, smooth, glossy, bright red, sometimes wholly or partly covered with a 
thin grayish coating which rubs off very readily, marked with numerous pale to yellowish and 
conspicuous lenticels which in time become horizontally-elongated. The twigs have a character- 
istic bitter taste and a peculiar odor. 


BUDS—Alternate, small, usually less than 4 of an inch long, ovate, dull-pointed, smooth 
or slightly grayish, scaly, clustered at the end of twigs and often along the sides; covered 
with scales which are hard to distinguish, They are sometimes clustered on stubby lateral 
spurs, 


LEAVES—Alternate or sometimes paired but not opposite each other, simple, oblong- 
lanceolate, 3-5 inches long, tapering or rounded at base, sharp-pointed at apex, sharply and finely 
serrate on margin, rather shining, green and smooth on both sides. 


LEAF-SCARS—Alternate, more than 2-ranked, somewhat raised on projections of twigs, 
elongated, semi-elliptical in outline, with 3 bundle-scars, the central one of which is usually the 
largest. 


FLOWERS—<Appear about May when leaves are partly developed. ‘hey are white, perfect, 
about 4 of an inch across, borne on long stalks in 4-5 flowered umbels. 


FRUIT—A globular, juicy, light red drupe abont 4 of an inch in diameter, tipped with parts 
of persistent styles, covered with thin skin which contains sour flesh and oblong stone, Ripens 
about July. 


WoOD—Similar to that of the Wild Black Cherry, page 172, only lighter in weight and 
of no commercial importance. Not found on the market. Weighs 31 lbs. per cubic foot. 


DISTINGUISHING CHARACTERISTICS—The Fire Cherry, also known as Wild Red, Bird 
and Pin Cherry, can be distinguished from Wild Black Cherry and Choke Cherry by its flowers 
which are borne in umbels while those of the other species are borne in racemes, and by 
its slender twigs bearing clustered terminal buds while those of the other cherries occur 
solitary. The bark can be distinguished from the Choke Cherry by the presence of numerous 
orange-colored horizontally-elongated lenticels and from the Wild Black hey by the absence 
of dark scaly plates with projecting edges. 


RANGE—Newfoundland to British Columbia, southward to Georgia, Tennessee, and Colorado. 


DISTRIBUTION IN PENNSYLVANIA—Common in the mountainous parts of the State, 
particularly among the Alleghenies, Rare or absent southeast of a line drawn from Easton 
through Harrisburg to Chambersburg. Also rare in the western part of the State. The author 
has found only 12 specimens in the South Mountains of Adams, Cumberland, and Franklin coun- 
ties during ten years of field work. 


HABITAT—Usually found in rocky woods and recent clearings. Very common along fences 
and roadsides, in abandoned fields, on lumbered and burnt-over areas, on mountain slopes and 
occasionally found on bottomlands. Often forms almost impenetrable thickets in lumbered areas 
in the Allegheny Mountains. Three to five thousand specimens per acre is not an unusual number 
in the Black Forest region of northern Pennsylvania. 


IMPORTANCE OF THE SPECIES—The Fire Cherry is of no commercial importance. It is very 
attractive but its short life prevents it from being planted extensively for ornamental pur- 
poses, It is rather aggressive, springing up rapidly after fires and lumbering operations, often 
taking complete control of the situation. It is, however, a temporary species acting as a 
shelter or nurse tree to other more valuable species which usually follow and form the desired 
forest stand. The main value of this tree lies in the shelter which it gives to others and the 
food which it furnishes for birds and wild animals. 


PLATE LXXXVI. FIRE CHERRY 


Ty 


A flowering branch, x }, 


2. A fruiting branch with mature leaves, x #3. 
3. 
4 
Le 


Section of a fruit, enlarged. 


. A winter twig, natural size. 


Section of a winter twig, enlarged. 


PLATE LXXXVII. WILD PLUM 


A flowering branch, x }. 

A fruiting branch, x 34. 

Section of a fruit, natural size. 

. A winter twig, x 4. 

Section of a winter twig, enlarged. 
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WILD PLUM 


Prunus americana, Marshall 


FORM—A small tree from 9-80 ft. high with a diameter of 6-12 inches. Trunk short, bearing 
meury wide-spreading, often drooping branches forming a deep and rather broad crown. 


BARK—At first with a smooth grayish-brown bark, later becoming rough like the Wild 
Cherry by breaking up into thin dark brown plates. 


TWIGS—Rather stout, at first hairy and light green, later smooth and reddish-brown, covered 
with a few roundish lenticels. Twigs often bear numerous spur-like spines, 


BuDS—Alternate, terminal one absent; about 4 of an inch long, broadly conical, sharp- 


pointed, brown, covered with numerous triangular scales which are pale and hairy along the 
margin. 


LEAVES—Alternate, simple, 14-4 inches long, narrowly-obovate, taper-pointed at apex, usually 
rounded at base, sharply and doubly serrate on margin, firm, dark green, and rough above, 
paler and hairy below. 


LEAF-SCARS—Alternate, more than 2-ranked, broadly cresent-shaped, with 8 conspicuous 
bundle-scars. 


FLOWERS—Appear about May when the leaves are 4 developed. They are perfect, white, 
1 inch across, occur on slender smocth stalks arranged in 2-5 flowered umbels. 


FRUIT—Matures in late summer or early autumn. It is a subglobose drupe becoming red 
at full maturity, about 1 inch in diameter, with a thick tough skin and a flattened oval stone. 


W0OO0OD—Diffuse-porous; hard, heavy, strong, close-grained, reddish-brown, shiny, with thin 
sapwood. Weighs about 46 lbs. per cubic ft. 


DISTINGUISHING CHARACTERISTICS—The Wild Plum, also known as the Wild Yellow 
Plum and Red Plum, can be distinguished from the other members of this genus here described 
by the absence of a terminal bud, by the characteristic bitter aromatic taste of the twigs 
and by its red globose fruit about 1 inch in diameter, covered with a thick tough skin and 
containing a smooth oval flattened stone. Another species of Plum known as Porter’s Plum or 
Sloe (Prunus alleghaniensis) is native to this state. It is distinguished by its purple fruit 
which is usually covered with a bloom, rarely over 4 of an inch in diameter and seldom spiny. 


RANGE—New York south to Florida, westward to Montana, Colorado, and Texas. 


DISTRIBUTION IN PENNSYLVANIA—fPound locally throughout the State. Most common in 
the southeastern and southern parts, present but rarer in other parts. 


HABITAT—Prefers rather moist rich soil. Common along banks of streams and borders of 
woods, 


IMPORTANCE OF THE SPECIES—The Wiid Plum is of no commercial importance on account 
of the timber which it produces, but it forms an excellent stock upon which to graft the 
Domestic Plum, It responds very readily to the attention which a gardener may give to it. 
The fruit is used for preserves and jellies. It is attractive ornamentally on account of its 
fine form, beautiful foliage, and profusion of attractive flowers. 3 
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COCKSPUR THORN 


Crataegus Crus-galli, Linnaeus 


GENUS DESCRIPTION—The genus Crataegus has the center of its distribution in eastern 
North America. It reaches its best development in the great limestone formations rather 
common in this part of America. Prior to 1900 fewer than 75 species were known in the world, 
of which number about 30 were native to North America. At the present time about 700 
species of trees and shrubs belonging to this genus have been described. In the State of New 
York alone 218 species have been described. Porter, in his Flora of Pennsylvania, published 
in 1908, records 16 species as native to this State. Only 2 species are described in this bulletin 
because they are practically of no commercial importance and very difficult to identify. 


FORM—A small tree sometimes reaching a height of 25 ft. with a diameter of 10-12 inches. 
Trunk short, bearing stoyt and spreading branches which form a broad and rather flat crown. 


BARK—Grayish to reddish-brown, sometimes roughened by small scales, 


TW1IGS—Smooth, rather slender, at first greenish, later light brown to gray, usually bearing 
straight or slightly curved and unbranched chestnut-brown thorns about 3 inches long. 


BUDS—Alternate, 4 of an inch long, often almost spherical, very biunt-pointed, terminal 
bud usually present and about the same size as the laterals. Lateral accessory buds are often 
found at the bases of thorns. Buds are covered with numeroys, thick, blunt-pointed, chestnut- 
brown scales. ‘ 


LEAVES—Alternate, simple, obovate to elliptical, 1-3 inches long, long-tapering at base, 
rounded or short-pointed at apex, sharply serrate on margin except towards base; smooth, thick, 
and shiny on the upper surface when full grown. Petioles short and broad. 


LEAF-SCARS—Alternate, more than 2-ranked, small, cresent-shaped, containing 3 bundle- 
scars, - 


FLOWERS—Appear about June when leaves are fully developed, They are perfect, white, 
about % of an inch across and arranged in smooth-corymbs. 


FRUIT—Ripens about September but persists into winter. A globose or pear-like pome, about 
2/5 of an inch long, greenish or dull red with persistent calyx lobes at apex, containing small 
nutlets which are rounded at the ends and 2-3 grooved on the back. 


W0OO0OD—Diffuse-porous; rays very inconspicuous; growth rings variable in width and wavy; 
heavy, hard, reddish-brown, close-grained. Weighs about 45 Ibs. per cubic foot. Used for 
fence posts and fuel. 


DISTINGUISHING CHARACTERISTICS—The Cockspur Thorn, sometimes also known as 
Newcastle Thorn, Thorn Apple, Thorn, Hawthorn, and Haw, can best be recognized by. its 
long, usually unbranched chestnut-brown thorns, its small nearly spherical buds, its obovate to 
elliptical leaves with short and flattened petioles, its flowers which are arranged in corymbs. 
and its bright, scarlet, apple-like fruit which often persists far into winter. 


RANGE—Southern Canada and southward through Connecticut and Virginia to northern Georgia, 
westward to Michigan, Missouri, and Alabama. 


DISTRIBUTION IN PENNSYLVANIA—Common in the eastern and southern parts of the 
State. Local in the other parts. 


HABITAT—Common on sandy and gravelly soil. Most frequent on the foothills. 


IMPORTANCE OF THE SPECIES—The Cockspur Thorn is of no commercial importance as a 
forest tree. It is, however, an attractive small tree which has been planted rather extensively 
for ornamental purposes. It is very variable in its form, leaves, flowers, and fruit. It has been 
planted as a hedge and in some cases has proved equal to the general requirements. The thorns 
were formerly used to close woolen sacks in carding mills. 


PLATE LXXXVIII. COCKSPUR THORN 


. A flowering branch, x }. 

. Longitudinal section of a flower, natural size. 

. A fruiting branch, x #4. 

Section of a fruit, x4. 

A winter twig, natural size. 

. Section of a branch showing thorns with buds at their bases, enlarged. 
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PLATE LXXXIX. SCARLET HAWTHORN 


A flowering branch, x 4. 


: Longitudinal section of a flower, natural size. 
. A fruiting branch, x $. 


Section of a fruit, x }. 
A winter twig with a. thorn, x 3 


2 


Section of a twig showing a thorn and a bud by its base, slightly enlarged. 
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SCARLET HAWTHORN 


Crataegus coccinea, Linnaeus 


FORM—A small tree rarely exceeding a height of 20 ft. with a diameter of 10 inches. 
Trunk short, stout, bearing rather crooked spreading branches which form a broad and flat crown. 


BARK—Rather thin, light brown to ashy-gray, in time roughened by shallow fissures sepa- 
rating small scales. 


TWIGS—Stiff, round in cross-section, at first greenish, later reddish, brownish or grayish, 
glossy, armed with slender usually straight, brown, glossy spines about 2 inches long. 


BuDS—Alternate, about $ of an inch long, often almost spherical, very blunt-pointed, covered 
with numerous, thick, blunt-pointed, chestnut-brown scales. Terminal bud usually present and 
uboyt same size as laterals. Lateral accessory buds are often found at the base of a thorn. 


LEAVES—Alternate, simple, broadly ovate, 1-5 inches long, rough-pubescent, tapering, rounded 


or truncate at base, often slightly 5-9 lobed or deeply cut and finely serrate on margin, pointed 
at apex. 


LEAF-SCARS—Alternate, more than 2-ranked, small, cresent-shaped, containing 3 bundle-scars. 


FLOWERS—Appear about June when leaves are almost fully developed. They are perfect, 
white, 4-1 inch across, with disagreeable odor, arranged in few-flowered corymbs and borne 
on hairy and slender stalks. 


FRUIT—Ripens in September or October and is arranged in small umbels. A subglobose to 
ellipsoidal pome, yellowish-green, later dark reddish-brown, pubescent, about 2/5 of an inch 
thick, crowned with calyx lobes; containing usually 3-4 nutlets. 


W0O0D—Similar to that of the Cockspur Thorn, page 176, only heavier and more valuable. 
Used for canes, napkin rings, engraving blocks, rulers. The wood is of 2 high quality, taking 
a fine polish, but the tree is small and scarce, 


DISTINGUISHING CHARACTERISTICS—The Scarlet Hawthorn, also known as White Thorn, 
Scarlet Fruited Thorn, Thorn, Thorn Apple, and Hawthorn, can be distinguished by its broadly 
ovate leaves and reddish-brown globose fruit, both of which are pubescent. The leaves are 
5-9 lobed or deeply cut and finely serrate. The small uearly spherical chestnut-brown buds 
and the slender usually straight thorns on the branches will aid in distinguishing it from most 
of our native species of trees. It is next to impossible to distinguish all the species of the 
genus Crataegus from each other. 


RANGE—2Zastern Massachusetts and Vermont, southward through New York and Pennsylvania 
to North Carolina. 


DISTRIBUTION IN PENNSYLVANIA—found throughout the State. Not so abundant in the 
northern and southwestern parts as elsewhere. 


HABITAT—Usually found in rocky woods and old pastures with sandy or gravelly soil. 
Rather common along fences, 


IMPORTANCE OF THE SPECIES—The Scarlet Hawthorn is of no commercial importance in 
the forest. It is, however, attractive on account of its flowers, autumnal “color of its foliage, 
and the color of its persistent fruit. 


G—15 : 
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AMERICAN CRAB APPLE 


Pyrus coronaria, Linnaeus 


GENUS DESCRIPTION—This genus embraces about 40 species of small trees and shrubs 
which inhabit the north temperate zone. About 10 species are native to North America and 
6 to Pennsylvania. No important timber trees are members of this genus but some of our 
important fruit trees like the Apples and Pears belong here. Toth our Common Pear and 
Common Apple have been introduced from Europe. Some aythors make a distinct genus, Malus, 
for the Apples and another one, Sorbus, for the Mountain Ashes. Both are included under 
Pyrus in this publication. 


FORM—A small tree which may attain a height of 25 ft. with a diameter of 14 inches. Trunk 


usually short and bearing rather slender, spreading, and crooked branches which form a rather 
broad round-topped crown. 


BARK—Up to 3 of an inch thick, reddish-brown,* roughened by longitudinal furrows which 
separate low ridges often covered with scales. 


TWIGS—Rather stout, at first white-woolly, later smooth, reddish-brown, after first year 
bearing stubby spurs or sometimes sharp spines. 


BUDS—Alternate, about 4-4 of an inch long, bright red, blunt-pointed or, on vigorous terminal 
shoots, sharp-pointed and curved, covered with 4-8 visible scales. 


LEAVES—Alternate, simple, ovate or elliptical, 3-4 inches long, usually rounded at base, 
sharp-pointed at apex, sharply serrate on margin, usually smooth, dark green above, pale green 
below. Stipules long, falling early. 


LEAF-SCARS—Alternate, raised on projection of twigs, cresent-shaped; with usually 3 con- 
Spicuous bundle-scars. 


FLOWERS—Appear in May or June when the leaves are almost fully developed. Perfect, 
fragrant, rosy-white, about 14-2 inches across, arranged in umbel-like cymes. The flowers 
as a whole resemble those of the Common Apple. 


FRUIT—Ripens about October. Pome or apple-like, borne on long slender stalks, depressed- 
globose, 1-14 inches in diameter, crowned with persistent calyx lobes and filaments, yellowish- 
green, fragrant. The flesh is clear and heavily charged with bitter malic acid. Seeds chestnut- 
brown and shiny. 


W0O0D—Diffuse-porous; rays not distinct; hard, heavy, light reddish-brown. Weighs about 
40 lbs. per cubic foot. Used for carving, engraving, tool handles, and some turned articles, 


DISTINGUISHING CHARACTERISTICS—The American Crab Apple closely resembles our 
cultivated apple, only the leaves of the former are smoother, the flowers more brilliant red, 
and the fruit smaller and very bitter. The fruit often persists far into winter and does not 
rot readily. It can be distinguished from the closely related Narrow-leaved Crab Apple (Pyrus 
angustifolia, Ait.) by its persistent calyx-lobes on the fruit, and by its ovate leaf-blades, while 
those of the latter are usually lanceolate. 


RANGE—0Ontario south through South Carolina to Alabama, west to Mlichigan, Missouri and 
northern Louisiana. 


DISTRIBUTION IN PENNSYLVANIA—Common in the southwestern part of the State. Local 
outposts reported from the central and western parts of the State. Peter Kalm, a pupil of 
Linnaeus, who traveled in America in 1753, reported this species ‘“‘plentiful in Pennsylvania.”’ 
It is, however, not very abundant at the present time. In many localities it is unknown 
and in others only a few specimens occur. 


HABITAT—Usually found in thickets and open woods where rich moist soil is present. 
Probably occurs most frequently on little hill-tops near streams and ponds. 


IMPORTANCE OF THE SPECIES—The American Crab Apple is of no commercial importance 
as a forest tree. It rarely exceeds 25 ft. in height. The fruit is used for jellies and for cider. 
It is a most attractive ornamental tree on account of its showy and fragrant flowers produced 
in great profusion. 


PLATE XC. AMERICAN CRAB APPLE 


ue 


moo hb 


aH 


A flowering branch, x 4. 


. Longitudinal section of a flower, enlarged, 
. A fruiting branch, x }. 
. Section of a fruit, natural size. 


A winter twig, natural size. 


. Section of a winter twig, enlarged. 
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PLATE XCI. AMERICAN MOUNTAIN ASH 


1. A flowering branch, with leaves,,x 4. 

2. Longitudinal section of a flower, enlarged, 
3. A fruiting branch, x 4. 

4. Section of a fruit, enlarged. 

5. A winter twig, natural size. 

6. Section of a winter twig, enlarged. 
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AMERICAN MOUNTAIN ASH 


Pyrus americana, (Marshall) De Candolle 


: FORM—A small tree exceeding 20 ft. in height with a diameter of 12 inches. A tree 14 
inches in diameter is reported from Lycoming county. Trunk rather short and the crown 
narrow and round-topped. 


BARK—Thin, smooth or slightly scaly and grayish, 


TWIGS—Rather stout, smooth, grayish to reddish-brown, covered with conspicuous, pale, 
oblong lenticeis, pith large, brownish. 


BUDS—Alternate, purplish-red, smooth or slightly hairy on outside but densely hairy on 
inside; terminal buds large, about 4 of an inch long, broadly conical, with 2-3 visible bud- 
scales, sharp-pointed and often curved at apex; lateral buds about 4 of an inch long, closely 
appressed, somewhat flattened, with 1-2 visible bud-scales. 


LEAVES—Alternate, compound, 6-10 inches long, with 13-17 sessile leaflets. Leaflets in pairs 
except terminal one, lanceolate, 2-3 inches long, sharp-pointed at apex, serrate on margin, 
tapering or rounded at base. Smooth and dark yellowish-green when full grown, turning 
yellow in autumn. 


LEAF-SCARS—Alternate, rather large, elevated on a projection of the twig, broadly U-shaped, 
with wavy margin, containing 3-5 bundle-scars. 


FLOWERS—Appear about May when the leaves are fully developed. They are white, perfect, 
about 3% of an inch across, arranged in flat cymes 3-4 inches across. 


FRUIT—Arranged in flat-topped clusters, persisting far into winter, berry-like, about the 
size of a medium-sized cherry, bright red, round or pear-shaped, in winter wrinkled, its flesh 
strongly acid, 


W0O0D—Diffuse-porous; rays indistinet; soft, weak, brownish, close-grained, Weighs about 34 
lbs. per cubie foot. Not used commercially. 


DISTINGUISHING CHARACTERISTICS—The American Mountain Ash can be distinguished 
by its alternate compound leaves with 13-17 sessile leaflets which are conspicuously toothed. 
The flat-topped cymes of white flowers measuring about 3-4 inches across and the bright red 
fruit about the size of a pea and arranged in flat-topped ciusters are characteristic. The stout 
grayish to reddish-brown twigs with conspicuous pale lenticels and the purplish-red, sharp-pointed, 
somewhat gummy and usually smooth alternate buds are also characteristic. 


RANGE—Newfoundland westward to Manitoba and Iowa, southward in the mountains to 
North Carolina. 


DISTRIBUTION IN PENNSYLVANIA—Linited to the mountainous region of the State. <A 
line drawn from the western part of Tioga county south to Somerset county, east to Bedford 
county, and thence northeast to Monroe county will include the general distribution of this tree. 
A small patch occurs on top of Martin’s Hill (elevation 3,000 feet) in Bedford county. The 
larger specimens are 8 inches in diameter. Very abundant in Bear Meadows, Centre county. 
The largest known mountain ash in Pennsylvania stands near Daleville, Covington Township, 
Lackawanna county, It is 50 ft. high and 24 inches in diameter. 


HABITAT—Prefers moist or rocky hillsides. Often found on the border of streams and 
locally common on rocky hillsides. 


IMPORTANCE OF THE SPECIES—T'he American Mountain Ash is of no commercial im- 
portance. It rarely exceeds a height of 20-25 ft. with a diameter of 12-15 inches. It is 
rather attractive and deserves to be planted for ornamental purposes. Its attractive ornamental 
features are its form, broad cyme-like clusters of white flowers, and its bright red clusters 
of fruit which ripen in autumn. 
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SHAD BUSH 


Amelanchier canadensis, (Linnaeus) Mendicus 


GENUS DESCRIPTION—The genus Amelanchier comprises about 30 species of small trees 
and shrubs found mainly in the temperate portion of the northern hemisphere. About 23 species 
are found in North America, 6 of which attain tree-size, Four species are native to Pennsyl- 
vania, only 1 of which attains tree-size. * 


FORM—A small tree usually 10-25 ft. in height with a diameter of 6-12 inches but may reach 
a height of 40 ft. with a diameter of 20 inches. Trunk usually straight, slender, with little 
taper, bearing a shallow and narrow crown appearing very dense on account of abundant fine 
sprays of branchlets. 


BARK—Rather smooth on young and old specimens. On older specimens there is a tendency 
to roughen through shallow, longitudinal, sometimes diagonal fissures which are rather dark and 
separate broad, lighter, and smooth ridges becoming scaly near the base. 


TwIGS—Slender, somewhat zigzag, bright green to purplish-brown, smooth or often overlaid 
with a grayish film-like coating which peels off; covered with a few, pale, scattered lenticels; 
pith small, greenish, angular. 


BuUDS—Alternate, usually 2-ranked, slender, conical, 4-4 of an inch long, 3-4 times as long 
as broad, sharp-pointed, greenish-brown often tinged with purple, sometimes smooth, often 
hairy towards apex and along bud-scales. Terminal buds longer than lateral which are usually 
appressed close to twig, sometimes remaining very small. Bud-scales largest near base, often 
8-nerved, darker and finely hairy along margin. 


LEAVES—Alternate, simple, ovate to ovate-oblong, 8-4 inches long, sharp-pointed at apex, 
round or heart-shaped at base, finely and sharply serrate on margin, at first hairy, later 
smooth, dark green above, paler below. 


LEAF-SCARS—Alternate, usually 2-ranked, small, inconspicuous, rather linear, with projecting 
bundle-scars which are large and 38 in number. 


FLOWERS—Appear about April when leaves are just starting to develop; large, white, per- 
fect, stalked, arranged in drooping racemes 3-5 inches long. 


FRUIT—Matures in June or July. Berry-like in racemes, reddish-purple, with a bloom when 
fully ripe, about 4 of an inch in diameter, sweet, and containing small seeds. 


W0O0OD—Diffuse-porous; rays numerous, indistinct, dark brown often touched with red; heavy, 
hard, strong, checks and warps easily, very susceptible to high polish. Weighs 49 lbs. per 
cubic foot. Used to a limited extent, mainly in turnery, 


DISTINGUISHING CHARACTERISTICS—The Shad Bush, also known as Service Berry, June 
Berry, and Sarvice, can readily be distinguished in winter by its smooth, grayish often black- 
streaked bark and its long, slender, conical, sharp-pointed, greenish-brown to purplish buds which 
are often finely hairy towards the apex and along the margin of the scales. The buds, in form 
and to some extent in size, resemble the Beech but the buds of the Beech are usually larger, 
clear reddish-brown in color and have from 10-20 scales arranged in 4 rows. The twigs of the 
Beech are shining reddish-brown while those of the Shad Bush are usually bright green to gray- 
ish or purplish-brown. The stipule scars are absent on the Shad Bush while they nearly encircle 
the twig of the Beech. The large white flowers arranged in drooping recemes 3-5 inches long 
are also characteristic. The leaves and the fruit will aid in distinguishing it in summer, 


RANGE—Newfoundland and Ontario, southward to Morida, westward to Kansas and Louisiana. 


DISTRIBUTION IN PENNSYLVANIA—Found in every portion of the State. Most abundant 
among the mountain ranges. The largest Shad Bush reported in Pennsylvania stands in Maple 
Hollow near Duncansville in Blair county. It is over 66 inches in circumference at 4 feet from 
the ground. 


HABITAT—Occurs solitary or occasionally in clumps. Prefers open situations and moist soil, 
but also grows on sandy rather sterile soil. Common along borders of forests, banks of streams, 
forest roads, and cliffs. Small specimens common in the understory of our hardwood forests. 


IMPORTANCE OF THE SPECIES—The Shad Bush is of little commercial importance because 
its wood is rarely used. It will always be a minor species not on account of the inferiority of 
its wood but on account of its small size and limited and scattered distribution. The wood 
is actually stronger and stiffer than White Oak. Its conspicuous white flowers in early spring 
before the leaves are out justify its retention in the forest, especially where it does not inter- 
fere with the growth of other more valuable trees. The berries are excellent food for birds, 
beasts, and man. 


SHAD BUSH 
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PLATE XCI 


PLATE XCIII. BUTTONWOOD 


flowering branch, x 4 


staminate flower, enlarged. 

pistillate flower, enlarged. 

fruiting branch with mature leaves, x }. 
An achene, enlarged. 


. A winter twig with two heads of fruit, x }. 


Section of a twig showing a subpetiolar bud, x 4, 
Section of a twig showing a stipule, natural size. 
Section of a winter twig, enlarged. 


head of flowers with most of the flowers removed, x }. 
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BUTTONWOOD 


Platanus occidentalis, Linnaeus 


FAMILY AND GENUS DESCRIPTION—The Plane Tree family, Platanaceae, comprises only 
1 genus, Platanus, with about 7 species, 3 of which are native to the United States and 1 to 
Pennsylvania. In addition to the 1 species native to this State, the Old World Plane Tree 
(Platanus orientalis L.) is very commonly planted as a shade tree in the eastern states. 


FORM—Usually attains a height of 70-125 ft., but may reach a height of 140-170 ft. with 
a diameter of 10-11 feet. It is the most massive of the deciduous trees of North America. 
The most massive tree standing in Pennsylvania is a Sycamore, 4 miles west of the city of Lan- 
caster. See Fig. 53. Trunk usually branches near the base into heavy sub-trunks, which sub- 
divide and form a very deep, wide-spreading, rather open, and irregular crown. 


BARK—On old trunks rather thick, rigid, roughened by shallow fissures separating broad 
ridges which peel off into thin dark brown scales. On young trunks and upper parts of old ones 
it peels off spontaneously into large thin plates exposing a whitish, yellowish, or a greenish 
inner bark. This mottled inner bark is characeristic, but rarely found near the ground, 
See Fig, 78. 


TW1IGS—Rather stout, zigzag, at first green and pubescent, later brownish to gray and 
smooth, decurrently ridged, enlarged at the nodes, marked by numerous, small, pale lenticels, 
encircled by stipule-scars. Pith wide and white. 


BUDS—Alternate; terminal bud absent; petiolar, surrounded by base of leaf-stalk or leaf 
Sears, §-§ of an inch long, conical, dull-pointed, very divergent from section of branch above 
and slightly from section below, covered with 3 scales, the outer one of which is smooth, 
shining, reddish-brown, the middle green and gummy, and the inner pubescent. 


LEAVES—dAlternate, simple, broadly ovate, 8-5 lobed, toothed on margin, 4-10 inches across, 
bright green above, pale green and white woolly below. Petioles about 2 inches long, round, 
with enlarged hollow bases. Stipules 14 inches long, conspicuous, encircling twig. 


LEAF-SCARS—Alternate, 2-ranked, unequal in width, have a wavy outer margin, nearly 
encircle the buds at enlarged nodes of branches, form an angle of about 60 degrees with the 
section of branch below, contain 5-10 bundle-scars which are arranged in a curved line and 
occur singly or in groups. 


FLOWERS—Appear in dense heads with the leaves in May. Staminate and pistillate flower 
heads occur on different stalks. Staminate are axillary and dark red; pistillate terminal, 
greenish and often tinged with red. 


FRUIT—Matures in October. Occurs solitary or rarely in 2s in brown heads about 1 inch 
in diameter suspended from a slender stalk. Heads often persist far into winter and are 
composed of many hairy achenes about $ of an inch long. 


W0OO0D—Diffuse-porous; rays conspicuously broad; pores minute; hard, difficult to split, 
reddish-brown with light to yellowish sapwood. Weighs 35 lbs. per cubic foot. Used in the 
manufacture of furniture, interior furnishing, crates, tobacco boxes, and charcoal. 


DISTINGUISHING CHARACTERISTICS—tUhe Buttonwood, also known as Buttonball, Syca- 
more, and Plane Tree, can readily be distingusihed in summer by its massive form, its whitish, 
yellowish, or greenish bark of the upper branches which at times are covered with large, 
thin, dark brown scales of outer bark. The large leaves with their enlarged hollow-based 
petioles and the flawers in the form of heads, are also characteristic. Im winter the massive 
form and whitewashed appearance of the upper branches is distinctive. The smooth-reddish, 
sub-petiolar buds covered by a single exposed scale and surrounded by a leaf-scar with 5-10 
bundle-scars will prevent one from confusing it with any other of our native trees. The 
persistent fruit which usually occurs solitary is readily distinguished from the oriental species 
which bears its fruit in clusters of 2-4, 


RANGE—Maine and Ontario south to Florida, west to Minnesota, Nebraska, and Texas. 


DISTRIBUTION IN PENNSYLVANIA—Common along streams, especialty in the eastern, 
southern, western, and central parts of the State. Rare along the streams in the north-central 
part. Only a few specimens found along the headwaters of such streams as the Sinnemahoning 
and Pine Crecks, and other streams of northern Pennsylvania. Many massive Sycamore trees 
cccur in Pennsylvania. The most massive tree in the State stands about 4 miles west of 
Lancaster. This Buttonwood tree measures over 27 feet in circumference at the ground and at 
five feet from the ground is over 22 feet in circumference. It has a height of 102 feet and a 
branch spread of 138 feet. 


HABITAT—Prefers moist, fertile soil, but will grow in rather dry soil. Best development in 
the moist valleys of the Ohio and Mississippi rivers. 


IMPORTANCE OF THE SPECIES—The wood of the Buttonwood is annually becoming of more 
commercial importance and hence it should be planted at least to a limited extent. It may 
be grown from cuttings or from seed. Jt is planted sparingly for ornamental purposes but the 
Oriental Sycamore seems to be preferred since it is more attractive and less subject to fun- 
gous diseases, 
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THE PULSE FAMILY 


e 


LEGUMINOSAE 


This is a very large family and contains many well-known trees, 
shrubs, and herbaceous plants. It comprises about 460 genera with 
7,350 species of which number more than 100 genera with about 1,400 
species are native to North America. The flora of Pennsylvania com- 
prises about 32 genera with approximately 90 species but only 4 spe- 
cies belonging to 4 different genera can be classified as trees. Some 
authors separate the members of this family into 3 distinct families 
known as: (1) The Mimosa family, Mimosaceae, (2) The Senna 
family, Caesalpiniaceae, and (3) The Pea family, Fabaceae. 

Many domestic and foreign plants which belong to this family are 
of considerable economic importance. Some of our native trees pro- 
duce very heavy, hard, and strong wood. They possess additional 
merits in that they grow rapidly and are well adapted to artificial 
propagation. Some of them, in particular the Common Locust, are 
subject to the attack of destructive insects and fungi. Some of the 
shrub members of this family are among the most attractive that one 
can find for ornamental planting. The herbaceous members com- 
prise some of the commonest and most valuable food and forage 
plants of the world, such as the peas, beans, clover, and the common 
peanut. Among the valuable products which some of the foreign 
members of this family produce one can mention Senna and Log- 
wood. Senna is prized on account of its laxative properties and is 
derived from the leaves of a few African species of Cassia. Log- 
wood, the most important of vegetable dyes, is derived from the 
heartwood of the trunk and roots of a tree growing in the West In- 
dies and Central America. Indigo, one of our important and widely 
used dyes, is also obtained from a member of this family. The well- 
known Sensitive Plant (Mimosa pudica L.) so common in our green- 
houses and a mere weed in the tropics is one of the most widely 
known and interesting representatives of this family. In addition 
they comprise a great number of plants which are important on ac- 
count of the medicinal properties derived from them. Probably one 
of the greatest values which we can attach to some of the members 
of this family is the means which they have at their command for 
restoring nitrogen to barren land. If one examines the roots of 
clover, alfalfa, soy bean, or the Common Locust he may find little 
swellings or enlargements upon them known as root tubercles. These 
swellings are caused by bacteria which possess the power of taking 
free nitrogen from the air and by means of complicated chemical 
changes passing it to members of this family. As a result these 
plants can be grown upon soils very deficient in nitrates. In 
addition they will return sufficient nitrogen to the soil so that com- 
panion or subsequent crops will thrive which would have barely ex- 
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isted without the nitrogen. The Common Locust often thrives on old 
abandoned mud-dams found about ore mines while other aggressive 
‘trees fail even to establish themselves. 

The members of this family are distinctly characterized by their 
fruit which matures in one season and usually resembles ordinary 
garden beans or peas. The fruit of some of the trees found in the 
western part of North America varies more or less from the typical 
bean-like fruit pod. The flowers of our native trees may be irregular 
in form, i. e. pea-like or bean-like, as in the Common Locust and Red- 
bud, or regular in form as in the Honey Locust and Kentucky Coffee 
Tree. The two native tree-species with irregular flowers have also 
perfect flowers, i. e. flowers with both the male (pollen producing) 
and female (seed producing) organs in the same flower while the 
other two native tree-species have regular but imperfect flowers, i. e. 
flowers with one sex so suppressed that only the other sex remains 
in each flower. Whenever the male and female flowers, also known 
as staminate and pistillate flowers respectively, occur separately 
they may be found on the same branch, or on the same tree, or on 
different trees. The leaves of nearly all the tree members of this 
family are alternate and compound, but a few such as our native 
Redbud have simple leaves. Some species as our Common Locust 


are normally only once compound, others as the Honey Locust may 
be once or twice compound, while still others, as the Kentucky 


Coffee Tree, may be normally twice compound. 


SUMMER KEY TO THE GHNERA 


Page 

i eaves sunples twigs: slender and unarmet,) 6.326. etic dele ccs dees senate Cercis 186 
1, Leaves compound; twigs stout or armed with spines or thorns, ............eceeeeeeee 2 
Twigs very stout und clumsy but not armed with spines or thorns; fruit-pods woody; 

leaves, twice. compound, from) A-S TC. VOM ey Gyscerelsveunie c\cueve sgerere oye are efece sce Gymnocladus 184 
2. Twigs relatively slender and armed with spines or thorns; fruit-pods leathery; leaves 
usually once or sometimes twice compound, rarely over 1 ft. long, ............ 3 


3. Flowers greenish, regular or nearly so, imperfect, in axillary spikes; leaves once 

or twice compound, even-pinnate; twigs, branches, and often trunks armed with 

LON SADLANCHEH MtEHOLUS si sreetue etl oka otrus Gir oe Wistese sakteisi @oGiere su eiecoreusis «chives Gbediesla. 1185 
8. Flowers whitish, irregular, perfect, and occur in drooping racemes; jeaves usually 

once compound, odd-pinnate; twigs often with two short spines at nodes, ..Robinia 187 


WINTER KEY TO THE GENERA 


1. Twigs, branches, and trunks usually armed with spines or thorns, ............e.+08- 2 
1. Twigs, branches, and trunks without spines or thorns, ...........eceeceeceeceeeeees 3 


Twigs and branches armed with a pair of spines not exceeding 4 of an inch in 
length at each node; fruit-pods 2-4 inches long, 4 of an inch broad; bark reddish- 
brown, even on young trunks deeply furrowed, ..............6. Ste SOR Robinia 187 
2. Twigs, branches, and often trunks usually armed with thorns which occur singly, 
-are often branched and usually much exceed 4 of an inch in length; fruit pods 10-18 
inches long, 1-14 inches wide; bark grayish-brown to black, not furrowed, often 
covered with conspicuous oblong lenticels, ........cccvenerencrcccrsters Gleditsia 185 


8. Twigs, stout, clumsy, blunt-pointed, with large conspicuous bundle-scars and large 
pink to brown pith; fruit-pods thick, woody, stubby, contain fleshy pulp and large 
seeds; buds silky-pubescent, depressed, uppermost one surrounded by incurved hairy 
TINS (OL Darky, oe. oa.or vie orve 8 xno viosess a Tesie Boi OO DOSS OCOMOO UIEIET QOA OUT go Gymnocladus 184 

8, Twigs slender, not clumsy nor blunt-pointed, with inconspicuous bundle-scars and 
pith with reddish longitudinal streaks; fruit-pods very thin, leathery, without 
fleshy pulp, and contain small seeds; buds smooth, not depressed, often somewhat 
HALLCNeH meH NOMAD DECSSCC pumice volo siclepclaiesaieser ste) cieis)aiesncehn > nine, 4) ecto) elakelsiieis(e's iss) 0l0(e 0/54 Cercis 186 
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KENTUCKY COFFEE-TREE 


Gymnocladus dioica, (Linnaeus) Koch 


GENUS DESCRIPTION—This genus comprises only 2 species, one Gymmocladus chinensis, 
a native of southern China, and the other described here. The generic name Gymnocladus is of 
Greek origin and means ‘‘naked branch,’’ referring to the stout clumsy branches which are 
devoid of foliage for about 6 months of the year, 

FORM—A medium-sized tree usually 40-80 ft. in height with a diameter of 1-2 ft. but may 
reach a height of 100 ft. with a diameter of 8 feet. Trunk usually short, soon subdividing 
into 2 to 4 nearly parallel and vertical secondary stems, Crown narrow, obovate, composed of 
very stout branchlets. 

BARK—Of medium thickness, dark gray to dark brown, roughened by shallow fissures separat- 
ing low but sharp and horny ridges covered with thin recurved scales. 

TWIGS—Very stout, blunt-pointed, greenish-brown, often coated with a whitish crusty film, 
occasionally covered with fine hairs, and marked with large conspicuous lenticels usually most 
numerous on the second years’ growth. Pith large, pink to brown in color. 

BUDS—Alternate; terminal bud absent; small, downy, imbedded in twig so that they scarcely 
project beyond surface, surrounded by incurved hairy ring of bark, superposed. The uppermost 
bud is the largest; the lowest is small and located in the depression at top of leaf-scar. 

LEAVES—Alternate, twice compound, 1-3 ft. long, 14-2 ft. broad, with 7-13 foliate pinnae; 
1-2 basal pairs of pinnae are reduced to entire leaflets, Pinnae have 3-7 pairs of leaflets. 
Leaflets ovate, 2-24 inches long, wedge-shaped to rounded at base, sharp-pointed at apex, entire 
to wavy on margin. 

LEAF-SCARS—Alternate, more than 2-ranked, large, conspicuous, raised on projections of 
twigs, broadly heart-shaped, paler in color than surrounding twig; contain 38-5 large, raised 
bundle-scars. 

FLOWERS—<Appear about June. Regular, polygamous, or dioecious by abortion. Staminate 
flowers greenish-white and arranged in a raceme-like corymb about 3-4 inches long. Pistillate 
flowers greenish-white and arranged in terminal racemes 6-8 inches long. 

FRUIT—A broad, flat, thick, stubby reddish-brown pod, 4-10 inches long, 1-2 inches broad, 
sometimes covered with a grayish bloom. Pods often persist far into winter and remain closed. 
Seeds dark brown, flat, 6-9 to a pod, over 4 of an inch across, surrounded by a somewhat 
sticky sweet pulp. 

WOOD—Ring-porous; pores in spring wood large, in late wood small; rays distinct but not 
conspicuous; heavy, not hard, strong, coarse-grained, light brown to reddish-brown, durable 
in contact with soil; takes a fine polish. Weighs about 48 lbs. per cubic foot. Used for 
fence posts, fence rails, and occasionally in construction. 

DISTINGUISHING CHARACTERISTICS—The Kentucky Coffee-tree, usually called Mahogany 
in Pennsylvaia, but also known as Coffee Nut, Coffee Bean, and Nicker Tree, can readily be 
identified by means of its strongly marked distinguishing characteristics. The trunk is short 
and soon subdivides into 2-4 secondary stems which take an upright position, and are consequently 
almost parallel to one another, The dark gray to dark brown bark is of medium thickness 
and roughened by very sharp and firm projecting ridges. The reddish inner bark is often visible 
at the base of the bark fissures. The twigs are stout, clumsy, without spines or thorns, and 
greenish-brown in color but often coated with a whitish crusty film and occasionally with fine 
hairs. They are marked with large heart-shaped leaf-scars containing 3-5 raised bundle-scars, 
and contain a large and round pinkish to reddish-brown pith, The buds are all lateral, no 
terminal buds being present. They are small, covered with minute hairs, almost entirely im- 
bedded in the twig, and superposed, i. e., placed above one another. The uppermost bud is 
usually the largest and surrounded by an incurved and hairy ring of bark. The lower buds are 
smaller, less evident and located within the depression on the upper margin of the leaf-scar. 
The twigs are also marked with large orange-colored ienticels, which are especially con- 
spicuous during the second season of their growth. The leaves are twice compound, 1-3 ft. 
long and up to 2 ft. broad, ‘The ovate and entire-margined leaflets are very distinctive. They 
occur on lateral pinnae, except the lower pair or ocaasionally two pairs, which are attached to 
the main pétiole and are about twice the size of the other leaflets. The thick, stubby, woody, 
and persistent fruit-pods with their large dark-brown seeds surrounded by a sweet and sticky 
pulp cannot be confused with those of any other native or introduced tree. The large terminal 
racemes or raceme-like corymbs of regular and greenish-white flowers, which appear about June 
are also distinctive. The Ailanthus or Tree of Heaven, introduced from China, is the only tree 
which bears a general resemblance to this species, and that only in the stoutness of the 
branches, and the large size of the leaves. 

RANGE—Southern Ontario and central New York, southward to the middle of Tennessee, and 
westward to southern Michigan, southeastern Minnesota and Indian Territory. 

DISTRIBUTION IN PENNSYLVANIA—Planted as an ornamental tree in all parts of the 
State. The only locality in the State where it is reported as native is along the Conococheague 
Creek in Franklin county. Dr. Thomas ©, Porter’s records show that he found it along this 
stream, but the writer has followed the stream from its headwaters in the South and North 
Mountains to the point where it empties into the Potomac without finding a single specimen. 
The general range of the tree indicates that it may occur in the western, particularly the north- 
western part of the State, but no authentic records are available to show that it has been 
found there as a native tree. 

HABITAT—Rich woods and bottomlands. Occurs solitary, never in clusters or pure stands. 
Often only a single tree known in a locality. Will grow practically anywhere in the State, if 
planted, 

IMPORTANCE OF THE SPECIES—The Kentucky Coffee-tree is of no commercial importance 
in this State. It is regarded attractive as an ornamental tree and is planted extensively in 
this State, It loses its leaves early in autumn and develops them late in spring. 
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PLATE XCIV, KENTUCKY CORFEE-TREE 


. Staminate flowers, x 4. 

. Pistillate flowers, x 4. 

. Portion of a doubly compound leat, x 4. 

. Fruit pods with a portion of one pod removed showing two seeds, x 4. 

. Section of a winter twig showing superposed and inconspicuous buds, lenticels, pith, and leaf- 


sears with bundle-scars, x 4 


. Section of a winter twig, slightly enlarged. 
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PLATE XCV. HONEY LOCUST 


Flowering branch with mature leaves, x 4. 

Section of a branch with fruiting pods and a branched thorn, x $. 
3. A wiuter twig with thorns, x }. 

4. A branched thorn, x 4. 

5. A leaf-sear, enlarged. 
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HONEY LOCUST 


Gleditsia triacanthos, Linnaeus 


GENUS DESCRIPTION—This genus comprises about 11 species of trees which are usually 
armed on the branches and trunk with simple or branched thorns. They are distributed in the 
temperate parts of Asia and eastern North America. Fossil representatives of this genus have 
been reported from Europe. Three species are native to eastern North America, one inhabiting 
Texas, one the southern and south-central United States, and one described here, The generic 
name is in commemoration of the German botanist, John Gottlieb Gleditsch. 


FORM—A medium-sized tree usually from 40-50 ft. high with a diameter of 1-2 ft. but 
may reach a height of 140 ft. with a diameter of 4-6 feet. Trunk usually short but when 
grown in very close stands may be rather clean and long. Crown broad, obovate, round-topped, 
high on account of lateral drooping branches. 


BARK—On young trunks smooth covered with many very conspicuous, raised, oblong lenticels; 
on old trunks grayish-brown to almost black, sometimes smooth but usually roughened by a few 
fissures and thick, firm, broad ridges with projecting edges. Bark on trunks is often covered 
with many thorns. See Figs. 80 and 115. 


TWIGS—Rather stout, zigzag; smooth, glossy, with enlarged nodes; greenish-red to brown 
covered with few, small, scattered lenticels which become larger in time; pith thick and white. 
Twigs frequently bear thorns which are often branched and contain reddish-brown pith. 


BUDS—Alternate; terminal bud absent; small, usually 3-5 at a node; placed one above another; 
upper one scaly and visible, lowest one uot scaly, nor visible except as a dot. Some buds are 
slow in developing. 


LEAVES—Alternate, singly or doubly compound, 7-8 inches long, Petioles flattened, grooved 
above, enlarged at base. When singly compound with 18-28 leaflets; when doubly compound 
with 8-14 pinnae, each with usually 18-20 leaflets. Leaflets lanceolate-oblong, 14-2 inches 
long, rounded at the base and apex, somewhat serrate on margins, 


LEAF-SCARS—Alternate, 2-ranked or more than 2-ranked. U-shaped; varying in width; 
broadest about the 3 bundle-scars and narrower between. 


FLOWERS—Appear about May or June, Polygamous, small, greenish. Staminate flowers 
arranged in short, hairy racemes with short stalks. Pistillate flowers in few-flowered, rather 
elongated and solitary racemes, 


FRUIT—A more or less twisted, flat and reddish-brown pod, 10-18 inches long, containing 
many fiat, oval, browish seeds, The pods are thin, do not split open, often persist into winter, 
and occasionally are produced in large numbers. 


Wo0OD—Ring-porous; rays conspicuous on account of their brillianey; hard, strong, heavy, 
durable in contact with the soil; heartwood bright reddish-brown with thin pale sapwood. 
Weighs about 42 lbs. per cubic foot, Used mainly for fence posts and rails, hubs of wheels, and 
general construction. Im time its use will be extended and it may be grown for timber. 


DISTINGUISHING CHARACTERISTICS—The Honey Locust, also known as the Sweet Locust, 
Thorn Tree, Three-thorned Acacia, and Honey Shucks can be distinguished by its large branched 
thorns located above the leaf-scars. A thornless variety is, however, known. ‘The once-com- 
pound or sometimes twice-compound evenly-pinnate and alternate leaves together with the 
jieathery fruit-pod from 10-18 inckes long and the grayish-brown to black bark often covered 
with conspicuous oblong lenticels are also characteristic. A longtitudinal section of a twig 
just above the origin of a leaf or a leaf-scar will usually show five separated and superposed 
buds, the upper scaly and externally visible, the lowest not scaly and hidden beneath the bark. 


RANGE—Ontario through Pennsylvania to Florida, westward to Kansas and Texas, 


DISTRIBUTION IN PENNSYLVANIA—Found as a native or planted tree in all parts of the 
State. Its original distribution in this State was limited almost entirely, to the region west 
of the Allegheny Mountains, except a few local outposts east of them. At present it is common 
as a planted tree in the entire eastern portion of the State and in many places has escaped 
cultivation. - 


HABITAT—It develops best in rich soil along moist river bottoms but will grow in any fertile 
soil which is not too wet. It demands plenty of light. 


IMPORTANCE OF THE SPECIES—The Honey Locust is of little commercial importance as 
a timber tree in Pennsylvania because it is limited in its distribution. Most of the existing trees 
of this State are open grown and not forest grown, therefore too knotty to be of any com- 
mercial value. If properly planted it. will produce excellent wood. It grows rapidly, is free 
frum insect and fungal enemies, has an attracive form, and bears graceful foliage. The leaves 
come out late in spring and, hence, it is not of much value for shade. 
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REDBUD 


Cercis canadensis, Linnaeus 


GENUS DESCRIPTION—This genus comprises 7 species of small trees and shrubs found in 
parts of Asia, Europe, and North America. Three species are native to North America, 1 
inhabiting California, 1 Mexico and Texas, and 1 eastern United States. The latter is native 
to Pennsylvania and described here. They are prized mainly on account of their ornamental value 
due to their bright rose-colored, pea-like flowers which cover the branches with a profuse and 
brilliant flame of color in early spring before the leayes come out. 


FORM—A small tree usually abvut 15-20 ft. high with a diameter of 6 inches but may reach a 
height of 50 ft. with a diameter of 18 inches. Trunk short bearing rather upright branches 
which form a shallow and broad crown, 


BARK—Thin, shallowly fissured separating ridges which peel off into numerous scales, reddish 
brown to very dark brown, See Fig. 77. 


TWIGS—Slender, smooth, light brown, becoming grayish-brown, covered with numerous very 
small lenticels, containing pith which sometimes has reddish longitudinal streaks. 


BuUDS—Alternate; terminal one absent; small, $ of an inch long, blunt-pointed, dark purplish- 
red, spherical or somewhat flattened when appressed. Sometimes superposed with upper one 
usually the larger, or clustered at the base of a lateral branch, covered with 2-3 visible scales 
with hairy margin. 


LEAVES—Alternate, simple, rounded or heart-shaped, 3-5 inches long, conspicuously 5-7 
nerved, cordate at base, pointed at apex, entire on margin, 


LEAF-SCARS—Alternate, 2-ranked, inversely triangular to heart-shaped, somewhat raised, con- 
taining 38 conspicuous bundle-scars. Short spreading ridges often originate at outer margin 
of the leaf-scars and extend down the stem for a short distance. 


FLOWERS—Appear in March or April before the leaves or sometimes when the leaves are 
just appearing. Resemble the sweet pea in form; perfect and brilliant red, borne usually 
in clusters of 48, often developing from buds located at the base of lateral branches as well as 
from buds located along the branches, 


FRUIT—A small, rose-colored to light brown, short-stalked pod, 24-3 inches long, about 3 of 
an inch wide, containing about 6 broadly ovate, flattened, light-brown seeds. Pods may persist 
until early winter and are often produced in enormous quantities, 


WOOD—Ring-porous; heavy, hard, not strong, rich dark reddish-brown with light sapwood. 
Weighs 40 lbs. per cubic foot. Not found on the market. 


DISTINGUISHING CHARACTERISTICS—The Redbud, also known as the Wild Pea, and Judas 
Tree, can be distinguished by its simple alternate and heart-shaped leaves, its slender unarmed 
and light brown twigs with reddish streaked pith, its small, thin, leathery fruit-pods, and its 
perfect, pea-like, brilliant red blossoms which occur in clusters of 4-8, appearing in early spring 
before the leaves and developing from a cluster of buds located at the base of a lateral branch 
as well as from buds located along the twigs. This is the only tree native to this State which 
develops a cluster of purplish flower buds on a branch just below the origin of a lateral twig. 


RANGE—Southern Ontario through New York and New Jersey to Florida, westward to Minne- 
sota and Arkansas. 


DISTRIBUTION IN PENNSYLVANIA—Not known to occur in the northern or eastern parts 
of the State. Reported from the southeastern, southern, central, and western parts. Common 
in the Schuylkill and Perkiomen Valleys and along parts of the Susquehanna River Valley, 
especially northwest and southeast of Harrisburg. Common about Gettysburg, and south of 
Chambersburg in the Cumberland Valley. Occurs in a dense pure stand covering about one acre 
southwest of Gettysburg. 


HABITAT—Prefers rich moist soils. Common in abandoned fields, cut-over and open wood- 
lands. Also found in the understory of the forest. Endures shade but prefers plenty of light. 


IMPORTANCE OF THE SPECIES—The Redbud is of no commercial importance as a forest 
tree but where a tall shrub or a small tree is desired for ornamental planting hardly a more 
attractive one could be found. It has a pleasing form at all seasons of the year, an exceptionally 
beautiful and abundant bloom in spring before the leaves come out, and in addition, grows 
rapidly. It is cultivated extensively in Europe as an ornamental tree. 


PLATE XCVII. COMMON LOCUST 


1. A flowering branch, x }. 

Z. A fruiting branch, x #. 

> A winter twig, x 4. 

ft. Section of a winter twig, enlarged. 
5. Section of a winter twig, enlarged. 


PLATE XCVI. REDBUD 


A flowering branch, x 3. 


. A single flower, x 3 


A single stamen, enlarged. 

A single pistil, enlarged. 

A pistil with ovary sectioned so as to show the ovules, enlarged. 
A fruiting branch, x 4. 

An opened pod showing the seeds, x 34. 
A winter twig, x 4 


. Section of winter twig, enlarged. 


Portion of a winter twig showing location and arrangement of buds, 


enlarged. 
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COMMON LOCUST 


Robinia Pseudo-Acacia, Linnaeus 


GENUS DESCRIPTION—This genus comprises 7 species of trees and shrubs native only to 
North America but some are planted extensively in Europe. Three of the 7 species reach tree- 
size while the others remain shrubs. The generic name is in commemoration of the French 
botanist Jean Robin and his son Vespasien. 


FORM—A medium-sized tree usually 380-45 ft. high with a diameter of 1-14 ft. but may reach 
a height of 75 ft. with u diameter of 2-24 feet. Forest-grown specimens are often straight, clean, 
and free from branches for } of height of tree, Open grown specimens usually branch low. 
Crown usually narrow, oblong, and open. 


BARK—On both young and old trunks rough, reddish-brown, deeply furrowed, with high 
rather rounded ridges which do not peel off in scales; sometimes 1-134 inches in thickness. See 
Fig. 104. 


TWIGS—Rather stout, brittle, more or less zigzag, round to angular in cross-section, some- 
times ridged, greenish to reddish-brown; often bearing two spines at a node, covered with a few 
pale lenticels; pith white and often angular, 


BUDS—Alternate; terminal one absent; small, 38-4 superposed, imbedded in twig under leaf- 
scar in a rusty somewhat hairy cavity. Their position is hardly yisible in winter but becomes 
evident in spring when growth starts. 


LEAVES—Alternate, compound, 8-14 inches long; petioles slender, grooved on top, and swollen 
at the base, Leaflets odd in number and stalked, ovate to oblong, 7-21 in number, 1-2 inches long, 
usually rounded at apex and base, entire on margin. 


LEAF-SCARS—Alternate, more than 2-ranked, rather large and conspicuous, irregular in out- 
line, covering the buds; often located between two prickles which are developed and hardened 
stipules; contain 3 bundle-scars, 


FLOWERS—Appear about May after the leaves or occasionally before the leaves, resembling 
the blossom of a pea. Perfect, creani-white, about an inch across, fragrant, borne on slender 
stalks about 4 of an inch long, arranged in loose drooping racemes 4-5 inches long. 


FRUIT—A small, dark brown, and thin pod, 2-4 inches long and 4 of an inch wide; usually 


containing from 4-8 small dark brown mottled seeds. The pods often persist far into winter, 


W0OOD—Ring-porous; rays quite distinct, especially on radial section; heavy, very hard and 
strong, very durable in contact with the soil, yellowish-brown to cherry-red or reddish-brown, with 
thin greenish or yellowish sapwood, Weighs about 46 lbs, per cubic foot. Used extensively in 
former time for shipbuilding, and ut present for posts, in turnery, for tree nails, insulator pins, 
and fuel, 


DISTINGUISHING CHARACTERISTICS—The Common Locust, also known as the Black 
Locust, Yellow Locust, White Locust, Locust, and Acacia, may be distinguished by its droop- 
ing racemes of white irregular flowers, its odd-pinnate compound leaves, its twigs with two 
short spines at a node, its 2-4 inch long leathery fruit pod and its deeply furrowed reddish-brown 
bark. The leaf-scars, located between the two spines when present, and covering 38-4 rusty downy 
superposed buds, are also characteristic. The disagreeable odor and yellow cclor of the roots 
ure distinctive. The characteristic coloration of the foliage of this tree when attacked by the 
Locust Leaf Miner and the characteristic swelling of the branches when attacked by the Locust 
Borer aid in recognizing it. The presence of the fruiting body of the Locust Rot (Fomes rimosus) 
so common in southern Pennsylyania, is a sure means of identifying the tree, 


RANGE—Mountains of Pennsylvania, south to Georgia, westward to Iowa and Kansas. Nat- 
uralized over an extensive area in America and widely planted in Wurope. 


DISTRIBUTION IN PENNSYLVANIA—Originaily it was found only in the central and south- 
ern portions of the Allegheny Mountains in this State. At present it is found all over the 
State as an ornamental tree or in fence rows and in many places it has escaped into the forest 
and abandoned fields. 


HABITAT—Grows vigorously on meist fertile soil, especially on rich bottomlands and along 
mountain streams, Also grows on rather rocky and sterile mountain slopes. Frequent on 
abandoned charcoal hearths and mud-dams found near ore mines, 


IMPORTANCE OF THE SPECIES—The real importance of the Common Locust is somewhat 
in doubt. It produces excellent wood and grows rapidly in some localities, especially where 
it is free from enemies. ‘’wo insects, known as Locust Borer and Locust Leaf Miner, and a 
fungus known as the Locust Rot (Komes rimosus), are doing enormous damage to this tree 
locally. Im regions where these enemies are wanting and where suitable soil and climate are 
at hand it may be advisable to plant this tree especially when posts, poles, or ties are desired. 
A large quantity of wood is being profitably disposed of in the forests of southern Pennsylvania 
for the manufacture of insulator pins. During the World War there was an unusual demand 
for this wood for the purpose of manufacturing tree nails used in ship-building, It has very 
attractive flowers which may appear before, with, or after the leaves. 
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THE CASHEW FAMILY—ANACARDIACEAE 


This family contains a large number of small trees and shrubs 
and a few woody climbers widely distributed over the world, but 
most abundant in the tropics. Many of the representatives of this 
family are noted for their acrid, resinous, or milky juice which makes 
them of considerable value in medicine, tanning, and the manufac- 
ture of varnishes and resins. 

About 50 genera with 500 species belong to this family. North 
America has few representatives. Only 3 genera with three repre- 
sentatives are embraced in its flora. The genus Rhus is the only one 
native to northeastern America. It has six representatives in Penn- 
sylvania. 


THE SUMACHS—RHUS, Linnaeus 


The Sumachs comprise a large number of trees and shrubs which 
are widely distributed. About 120 species are known of which num- 
ber about 16 are native to North America and 6 to Pennsylvania. 
Most of the members of this genus are found in South Africa. All 
have large pithy twigs and a milky, sometimes poisonous, sticky 
juice. The leaves of all are alternate. One species alone is ever- 
green and one other has simple leaves. All others are deciduous and 
have compound leaves. 

Three of the 6 species native to Pennsylvania reach tree-size. The 
others are mere shrubs. The Poison Ivy or Poison Oak (Rhus Toxi- 
codendron L.) is very abundant along fences and by roadsides. Its 
stem often trails along the ground and sends up short branchlets 
which bear the compound leaves with 3 leaflets. The leaves are 
poisonous to the touch. The Smooth Sumach (Rhus glabra L.) 
is a low-growing and spreading shrub sometimes becoming a small 
tree. It has glabrous branchlets which are more or less glaucous. 
It has compound leaves with 11-31 leaflets. It is very common in 
abandoned fields and seems to thrive on sandy soil. The Fragrant 
Sumach (Rhus canadensis Marsh.) reaches a height of 2-6 ft. It has 
compound leaves with 3 leaflets which are aromatic when crushed. 
The Smoke-Tree (Rhus Cotinus L.) is one of the commonest 
plants of our gardens and lawns. It is an introduced species com- 
ing from Europe and warm-temperate Asia. Locally it has escaped 
cultivation. 
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SUMMER KEY TO THE SUMACHS 


Leaf-petioles winged; leaflets with entire margins except near apex, ....R. copallina 


Leaf-petioles not winged; leaflets either with entire or serrate margins, .......... 2 
PPAR CLR YT Lt WIE T CHENG + NATSU Mave ais c/oisjelore- eoieieun Sr jeis bw gree ieie 0.5.0 0:9.8 3 40ers R. Vernix 
Peahetsw lic SU wACHeRerTAte WMIA SIDA Miter aechebets aucvatey sferevaist 6 WNe lolave aioe aie \p:%o (yeidleieaeiniete le iors «Stele « 3 
Leaflets glaucous beneath; twigs smooth; shrubs, ..........cc.cceeceeeeeeaes R, glabra 
Leafiets not glaucous beneath; twigs densely hairy; small trees, ............ R. typhina 


WINTER KHY TO THE SUMACHS 


Terminal bud present; fruit white, smooth, in loose, drooping, grape-like clusters; 
frequents swamps; leaf-scars broad, do not encircle buds; juice poisonous, R, Vernix 
Terminal bud absent; fruit red, hairy, in compact erect clusters; frequents dry soils; 
leaf-scars encircle or almost encircle buds; juice not poisonous, .............-- 2 


Twigs stout, with watery juice; leaf-scars broadly crescent-shaped, ....R. copallina 
Twigs very stout, with milky juice; leaf-scars narrower, ........cscssccseveusonces 3 


EWA A LOA LVR AE tee hacsv oa farai eas. = Map atcvayajave wm fel mip yess Alt ane Soh Bias fe BEaTass, 6/0rn wee R, typhina 
KISCVA GS ERISTALO OLE oemire ates, teYe sete c alo erate tore e unr Fl eloas calane (oi 1eve telus (onsite. staieorsters' Gyshetalene.e cee elaleieie,e R, glabra 
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POISON SUMACH 


Rhus Vernix, Linnaeus 


FORM—A shrub or small tree, usually 5-10 ft. high but may reach a height of 20 ft. with a 
diameter of 8 inches, Usually branches near ground. Crown wide, deep, and usually rounded. 


BARK—Smooth, somewhat streaked, thin, light to dark gray, roughened with horizontally- 
elongated lenticels. 


TWIGS—Stout, orange-brown, later light gray, smooth, often glossy, covered with numerous 
raised lenticels, contain yellowish-brown pith; if punctured or cut, exude watery juice which 
turns yellow upon exposure. 


BUDS—Alternate; terminal bud present and larger than lateral ones; purplish, conical, acute; 
about 1/5-3/5 of an inch long, covered with a few scales which are downy on back and margin. 


LEAVES—Alternate, compound, 7-14 inches long, with wingless petioles, and with 7-13 leaflets; 
obovate, 3-4 inches long, acute at apex, wedge-shaped at base, entire margined, dark green and 
shiny above, pale below. 


LEAF-SCARS—Alternate, large, broad, conspicuous, do not encircle buds, upper margin straight 
or nearly so, contain numerous bundle-scars which are scattered or arranged in a curved line. 


FLOWERS—Appear about June or July. Staminate and pistillate flowers borne on different 
plants. The small yellowish-green flowers are arranged in long, drooping, rather narrow panicles. 


FRUIT—A small spherical, glossy, ivory-white to yellowish-white drupe arranged in loose, 
drooping, grape-like clusters. It is about 1/5 of an inch in diameter, slightly compressed and 
often persists far into winter. Ripens about September. Only pistillate trees bear fruit. 


WOOD—Ring-porous; brittle, soft-grained, light yellow in color. Weighs 27 lbs. per cubic 
foot, 


DISTINGUISHING CHARACTERISTICS—The Poison Sumach, also known as Poison Oak, 
Poison Dogwood, Poison Elder, and Swamp Sumach, can be recognized in winter by its alternate 
buds with the terminal bud present, its broad leaf-scars which do not encircle the bud and its 
smooth and rather stout branchlets. The white berry-like fruit arranged in drooping clusters often 
persists far into winter, The leaves are compound, without winged petioles and have from 
7-13 shiny leaflets with entire margin which turn to a brilliant scarlet or orange in autumn. 
This species is usually found in swamps. 


RANGE—Ontario south to Florida, west to Miinesota and Louisana. 


DISTRIBUTION IN PENNSYLVANIA—Occasional and local in the eastern, southern, and 
central parts. Rarer in other parts. Numerous large specimens occur in the swamps of the 
South Mountains in Adams and Franklin counties. 


HABITAT—Prefers low grounds and swamps. Occasionally found on moist slopes. 


IMPORTANCE OF THE SPECIES—The Poison Sumach is one of our most poisonous plants. 
The wood which it produces is of no commercial importance. Some people are entirely immune 
to its poisonous principles, while others are affected by simply handling it, while a few need 
only to walk by it. It is claimed all traces of the poison can be removed by washing the 
parts thoroughly with a saturated alcoholic solution of acetate of lead immediately or within 
a few hours after the contact. Pure alcohol is also valuable as a wash if applied shortly after 
contact. 
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PLATE XCVIII. POISON SUMACH 


Branch with immature and mature leaves, and a staminate flower panicle, x }. 
A pistillate flower panicle, x 4. 

A section of a branch with two drooping clusters of fruit, x 4. 

A single fruit enlarged, 

A winter twig, x 4. 

Al 


) anxillary tnd and a leaf-scar With Inndle-scars, enlarged. 
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PLATE XCIX. STAGHORN SUMACH 


. Branch with a flower panicle and mature leaves, x }. 


A staminate flower, enlarged. 
A pistillate flower, enlarged. 


. An erect cone-like fruit cluster, x 4. 
. A single hairy fruit, enlarged. 


A hairy winter twig, x 


A bud almost surrounded by a leaf-scar with bundle-scars, enlarged. 
A leaf-scar enlarged. 
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STAGHORN SUMACH 


Rhus typhina, Linnaeus 


FORM—A shrub or small tree usually reaching a height of 10-20 ft. but may reach a height 
of 40 ft, with a diameter of 15 inches. Trunk usually short, bearing a broad flat-topped crown. 
Lateral branches are decidedly ascending. 


BARK—On old trunks rough, dark brown, sometimes scaly; on younger trunks and branches 
smooth, thin, somewhat papery, covered with numerous lenticels which later develop into rough 
dots. Rich in tannin, 


TW1IGS—Covered for 8 years with brown to black velvety pubescence, later smooth, stout, 
clumsy; if cut or punctured exude a milky juice, which turns black upon exposure. Twigs are 
often frozen back in winter. They are covered with conspicuous orange-colored lenticels, and 
contain a large yellowish-brown pith. 


BuDS—Alternate; terminal bud absent; conical, spherical obtuse, covered with dense rusty 
hairs, 


LEAVES—Alternate, compound, 16-24 inches long, with stout wingless petiole and 11-31 leaflets. 
Leaflets oblong, 2-5 inches long, nearly sessile, acute at apex, serrate on margin, rounded or 
heart-shaped at base; when mature smooth, dark green above, and pale beneath. 


LEAF-SCARS—Alternate, nearly encircle bud, large, conspicuous, U-shaped, contain scattered 
bundle-scars sometimes grouped in 3s. 


FLOWERS—Appear in May or June. Occur in dense yellowish-green panicles. Staminate 
panicles are about 8-12 inches long and 5-6 inches broad. Pistillate panicles are only 5-8 inches 
long but more compact. 5 


FRUIT—Arranged in compact, erect, cone-like, red clusters which are 5-8 inches long, 2-3 
inckes broad and persist far into winter. Only plants bearing pistillate flowers produce fruit. 
The single fruit is a spherical drupe covered with red hairs and contains a small hard seed. 
Sumachs with red fruit are not poisonous. 


W0OOD—Ring-porous; brittle, soft, orange-colored, streaked with green, rather satiny to 
touch. Sapwood broad and white. Weighs 27 lbs. per cubic foot. Used for manufacture of 
spiles, cups, napkin rings, and balls for darning stockings. 


DISTINGUISHING CHARACTERISTICS—The Staghorn Sumach, also known as Velvet Sumach, 
can be distinguished from all our native Sumachs by its velvety pubescent twigs. The Smooth 
Sumach (Rhys glabra L.) is usually smaller and has its twigs covered with a bloom, but not 
with pubescence. The Dwarf Sumach (Rhus copallina) has winged petioles and a watery juice 
while the Staghorn Sumach has no winged leaf-petioles but has a milky juice. The Poison 
Sumach has a terminal bud, white drooping fruit, entire leaf-margins, leaf-scars which do not 
encircle buds, and frequents swamps, while the Staghorn Sumach has no terminal bud, has 
red and erect fruit clusters, serrate leaf-margins, leaf-scars which almost encircle buds, and 
frequents dry soils. 


RANGE—New Brunswick to Minnesota, and southward to Georgia and Alabama. 


DISTRIBUTION IN PENNSYLVANIA—Locally throughout the State. Very common in eastern 
and southern parts. Rarer in northern and western parts, ye 


HABITAT—Usually found on fertile dry upland soil, Rarer on borders of swamps and 
streams. Frequents abandoned fields and fences. 


IMPORTANCE OF THE SPECIES—The Staghorn Sumach is of little commercial importance, 
The wood is rarely used. The bark of the stem and roots, and the leaves are rich in tannin. 
It is occasionally planted for ornamental purposes. 


192 


DWARF SUMACH 


Rhus copallina, Linnaeus 


FORM—A small shrub rarely more than 6-8 ft. tall; becomes a tree only in Arkansas and 
Texas, 


BARK—Rather thin, light to reddish-brown, often smooth; on older specimens may peel off 
into papery layers, frequently roughened by large, elevated, brownish projections, 


TWIGS—At first hairy, somewhat zigzag and greenish-red; later smooth, reddish-brown, and 
roughened by prominent leaf-scars and large dark-colored lenticels; frequently roughened by large 
eleyated rugosities. 


BUDS—Alternate; terminal bud absent; axillary, small, spherical, covered with rusty brown 
pubescence. 


LEAVES—Alternate, compound, 6-12 inches long, with winged petioles and 9-21 leaflets. 
Leaflets ovate-lanceolate, acute at apex, often unequal and wedge-shaped at base, entire on 
margin except near apex where u few serrate teeth may be found, usually smooth above and 
pubescent below. 


LEAF-SCARS—Alternate, broadly crescent-shaped to inversely triangular; partly surround buds; 
contain a few clusters of bundle-scars often occurring in 3s. 


FLOWERS—<Appear about July. Produced in axillary or terminal panicles, Staminate and 
pistillate usually occur on different plants. 


FRUIT—Matures about 5-6 weeks after flowers. Usually arranged in dense, stout, pubescent, 
often persistent, red clusters. The individual fruit is spherical, about 4 of an inch across, 
covered with a hairy red coat and contains a smooth orange-colored seed. 


W0OOD—Diffuse-porous; soft, coarse-grained, light brown, richly striped with yellow and 
black. Weight and uses are about the same as the Staghorn Sumach. 


DISTINGUISHING CHARACTERISTICS—The Dwarf Sumach, also known as Mountain Sumach 
can be distinguished from our other native species of sumach by its winged leaf-petioles and its 
leaflets which are entire-margined except near the apex. Its branches contain a watery juice 
while the branches of the Staghorn and Smooth Sumach contain a milky juice. Its branches 
are roughened by conspicuous raised lenticels while those of the Smooth Sumac are covered with 
a bloom and those of-the Staghorn Sumach with a velvety pubescence. It has neither terminal 
buds nor white fruit like the Poison Sumach., 


RANGE—Maine to Florida, west to Nebraska and Texas, 
DISTRIBUTION IN PENNSYLVANIA—tIocal, often common, throughout the State. 


HABITAT—Common on dry hillsides and ridges. Occasional on rich bottomlands. Frequents 
abandoned fields. 


IMPORTANCE OF THE SPECIES—The Dwarf Sumach is merely a shrub east of the Mississippi 
and consequently of. no commercial importance. It may be utilized in landscape gardening on 
account of its dwarf form and attractive autumnal foliage. It reaches tree-size in Arkansas and 


Texas. 


PLATE C. DWARF SUMACH 


Branch witi) mature Jeaves with winged rachises, and a panicle of flowers, x #. 
A branch with an erect ciuster of fruit, x 4. 

A single hairy fruit, enlarged. 

A winter twig, x 4. 

A leaf-sear with lundle-scars, enlarged. 


pun eto rs 


AID OURS lo 


PLATE CI. TREE OF HEAVEN 


A mature leaf, x 34. 

Lower side of two leaflets showing glands, x 3}. 
A panicle of flowers, x 4. 
A small cluster of winged seeds, x 4. 

A seedling, x 4. 

A winter twig, x }. 

A bud and a leaf-secar with bundle-scars, natural size. 
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TREE OF HEAVEN 


Ailanthus glandulosa, Desfontaines 


FAMILY AND GENUS DESCRIPTION—The Quassia family, Simarubaceae, comprises about 30 
genera with 150 species found mostly in the tropics and the warmer parts of both the eastern 
and western hemispheres. Three genera, each with 1 tree species, are native to the southern part 
of the United States, A single species of a fourth genus has been introduced from China. This 
genus, Ailanthus, contains 7 species all native to eastern Asia. No member of this family is 
native to Pennsylvania. 


FORM—May reach a height of 100 ft. with a diameter of 3 ft., but usually much smaller. 
Trunk usually short, but sometimes iong, bearing stout branches with few branchlets, Crown 
wide, high, and flat-topped. 


BARK—On younger trunks smooth, thin, light gray sometimes roughened with fissures. Ridges 
usually dark and stand in strong contrast with the light fissures. On old trunks thin, close, 
roughened with diamond-shaped fissures, dark gray and sometimes black. See Fig. 120. 


TWIGS—Stout, clumsy, yellowish-green to reddish-brown, covered with a fine velvety down, 
and numerous, longitudinally-elongated, ochre-colored, scattered lenticels. Pith large, rather 
hard, light brown, When broken or crushed the twigs give forth a rank smell. Longitudinal 
striations may appear after outer covering of twigs scales off. 


BuUDS—Alternate; terminal bud absent; false terminal bud often present; reddish-brown, 
downy, about 1/8-1/6 of an inch long, located in notch of ypper surface of the leaf-scar, covered 
with scales; the two outer scales do not quite cover the bud, hence they have a narrow slit 
running parallel with the twig. 


LEAVES—Alternate, compound, 14-3 ft. long, composed of 11-41 leaflets. Leaflets ovate- 
lanceolate, 3-5 inches long, acuminate at apex, truncate to heart-shaped at base, almost entire 
with a few coarse teeth towards the base of the leaf. Giands may be present on the lower side 
of the leaflets near or on the smali basal lobes, 


LEAF-SCARS—Alternate, large, conspicuous, more than 2-ranked, heart-shaped, lighter in 
color than twig, have raised margins and contain about 8-14 conspicuous bundle-scars arranged in 
a V-shaped line. Bundle-scars sometimes curved or compounded. 


FLOWERS—Appear about June when leaves are fully developed. Staminate and pistillate 
flowers occur on separate trees. Individual flowers small, green, and arranged in terminal 
panicles. The staminate have a very unpleasant odor. 


FRUIT—Borne only on femaie or pistillate trees trees in conspicuous clusters which often persist 
far into winter. Each fruit consists of a spirally twisted wing about 14 inches long and 3 
of an inch wide, in the center of which a small seed is located. 


WOOD—Ring-porous; with conspicuous rays; white to pale yellow, light, soft, weak, and open- 
grained. Used in cabinet work, for wooden ware, and for charcoal. Recent experiments by the 
Forest Products Laboratory show that the wood is well adapted for the manufacture of pulp. 


DISTINGUISHING CHARACTERISTICS—The Tree of Heaven, also known as Paradise Tree, 
Ailanthus, Haven-Wood and Chinese Sumach, can be distinguished in winter by its stout twigs 
which are covered with fine down and conspicuous scattered lenticels, and contain a large light 
brown pith; twigs are roughened by large heart-shaped leaf-scars containing a curved line of 
bundle-scars. The small gaping downy buds situated in the notch on the ypper-surface of the 
leaf-scars, are also characteristic. In summer the large alternate leaves with 11-41 leaflets which 
often have glands on the lower surface, are distinctive. The bark cannot be confused with that 
of any native tree. 


RANGE—Native of China. Widely planted in Ontario, Canada and the northeastern United 
States, Frequently it has escaped cultivation and is found in abandoned fields, in forest borders, 
and along fences. 


DISTRIBUTION IN PENNSYLVANIA—Naturalized extensively in the eastern, southern, cen- 
tral, and western parts of the State. Rare or absent in the northern part. Escapes cultivation 
in many places. Thickets of it are found in Franklin county. In some places it is not only 
found in the open fields and along fences but is migrating into the forest with the hardwoods 


and pines. 


HABITAT—Tolerates almost any kind of soil and dense shade. Its rapid growth often 
enables it to dominate its associates. 


IMPORTANCE OF THE SPECIES—The Tree of Heaven is of no special importance as a forest 
tree and has serious demerits as a shade or park tree. It was introduced into England about 
1751 by missionaries.and from there it was soon brought to America and first planted near 
Philadelphia. At first it was a very popular tree, but it soon lost favor. The staminate flowers 
are very ill smelling. The -rapid and free rqwth .of.the root sprouts makes it almost impossible 
to eradicate it when once established. Its aggressive “migration Into fields and forests 1s 


undesirable. 
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AMERICAN HOLLY 


Ilex opaca, Aiton 


FAMILY AND GENUS DESCRIPTION—The Holly family, Aquifoliaceae, comprises 3 genera 
with about 290 species of small trees and shrubs distributed in temperate and tropical regions. 
Two genera, Ilex and Nemopanthus, are native to Pennsylvania. The former genus is repre- 
sented by 5 species and the latter by 1 species. ‘'wo of the 5 species of the genus Ilex are 
described below. The Mountain Holly, Nemopanthus mucronata, is usually a shrub rarely over 
10 ft. in height. . 


FORM—vUsually a small tree reaching a height of 15-30 ft., but attains a height of 50 ft. 
with a diameter of 3 feet. It is small in the North, but becomes larger in the south, Trunk 
short and bears slender, spreading and ascending branches which form a conic crown. 


BARK—Close, white or grayish-brown, or yellowish-brown, up to 4 of an inch in thickness, 
becoming rough with age. 


TWIGS—Rather slender, finely rusty hairy but soon become smooth and light brown, covered 
by a few inconspicuous lenticels. 


BUDS—Alternate; terminal one present and pointed; lateral ones are short, blunt-pointed and 
somewhat downy. 


LEAVES—Alternate, simple, evergreen, thick, mostly smooth, flat, oval, with wavy margin 
and spiny teeth, Petioles are short, stout, and often hardy, Midrib is very prominent on the 
lower surface of the leaf, 


LEAF-SCARS—Alternate, semi-oval, rather conspicuous, with raised margin containing solitary 
bundle-scars, 


FLOWERS—<Appear from April to June. The staminate and pistillate usually occur on different 
trees. The staminate are 2-9 cn a common stalk while the pistillate are usually solitary. 


FRUIT—A bright red drupe, about the size of a pea, smooth, shining, persisting far into 
winter; containing a light brown nutlet with usually 4 ribs. 


W0O0D—Diffuse-porous; with distinct and colorless medullary rays; chalky-white in color, 
medium in weight, hard, tough, not strong, close-grained. Weighs 36 lbs per cubic foot. 
Used in turnery, cabinet making and interior finishing, and for keys in pianos and organs. 


DISTINGUISHING CHARACTERISTICS—The American Holly, also known as Holly or White 
Holly, can be distinguished at any season of the year by its unique leaves, which are thick, 
flat, and oval, have wavy margins with scattered spiny teeth and persist for 2 or more years. 
Branches, bearing these unique leaves, are sold extensively about Christmas in most of our 
northern markets. The small red fruit, often persisting far into winter, is also distinctive. 
In cultivation one often finds the closely related European Holly (Ilex Aquifolium) which has 
leaves of a deeper green and with more wavy margins which have translucent edges. The berries 
of the European species are deeper red in color. 


RANGE—Maine, through Pennsylvania to Florida, westward to Indiana, Mlissouri, and Texas. 


DISTRIBUTION IN PENNSYLVANIA—Found only in the southern and southeastern parts of 
the State, and a few additional isolated outposts, Occurs in the following counties: Berks, 
Bucks, Dauphin, Delaware, Clinton, Chester, Franklin, Fulton, Lancaster, Montgomery, and York. 
Probably most abundant along the Susquehanna River between McCall’s Ferry and the Mason and 
Dixon line, and in the southern portion of Lancaster county. Dr. H. Justin Roddy, Millersville, 
Pa., states that ‘‘the tree is quite abundant below McCall’s Ferry, Lancaster county. About 
every twentieth tree on the islands and banks is an American Holly. Formerly many large trees 
occurred there, some reaching a height of 50 ft. and a diameter of 12 inches or more, When 
these large trees bloomed they filled the whole canyon-like valley for miles with perfume.’’ 
Prof. S. S. Simons, Marietta, Pa., writes that ‘‘the American Holly is common on what is locally 
known as ‘Holly Island’ in the Susquehanna River at Holtwood. On the mainland of Lancaster 
county it can be found along the ‘River Hills’ from Holtwood to Maryland. In Dunmore township 
it occurs in sufficient quantities to be used for decorative purposes. During the Christmas season 
of 1916 I saw a wreath over 50 feet long in a rural school, made from American Holly gathered 
locally.’’ In some of the other counties it is very rare. Only one wild specimen is known in 
Franklin county, and only a few in Berks, Bucks, Dauphin, and Montgomery counties. It is 
also reported from Fayette, Lebanon, and Somerset counties. One specimen was found in 
Clinton county in 1921, and in 1923 a single specimen was found near Black Run school house in 
Buffalo Township, Union county, 


HABITAT—Usually found in moist soil near water, Prefers sheltered and shaded situations. 


IMPORTANCE OF THE SPECIES—The American Holly does not produce any wood of com- 
mercial importance in this State. Immense quantities of -branches bearing the unique and 
attractive leaves and bright red berries, are used for decorative purposes during the Christmas 
season, It is occasionally planted for ornamental purposes because it is very beautiful, but one 
should remember that it grows slowly. : 


PLATE CII. AMERICAN HOLLY 


i. A pistillate flowering branch, x 2, 

2. A staminate flowering branch, x 4. 

3. A fruiting branch, x 34. 

4. Cross section of a fruit, enlarged. 

5. Longitudinal section of a fruit, enlarged. 
G. Section of a twig, enlarged. 


PLATE CIII. LARGE-LEAVED HOLLY 


1. A pistillate flowering branch, x 4. 

A staminate flowering branch, x 4, 
A fruiting branch, x 4. 

A winter twig, x 4. 

9. Section of a winter twig, enlarged. 
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LARGE-LEAVED HOLLY 


Ilex monticola, Gray 


FORM—A shrub or small tree usually less than 20 ft. in height but may reach a height of 40 
fi. with a diameter of 12 inches. It reaches its largest size in North and in South Carolina. 


‘Trunk, short, bearing a rather wide and deep crown formed by slender, spreading, ascending 
branches. 


BARK—Thin, light brown, rough, warty, covered with numerous lenticels. 


TWIGS—Smooth, reddish-brown, becoming dark gray, enlarged at nodes; with decurrent 
ridges running down from leaf-scars; round, marked by many small lenticels at first indistinct 
but later conspicuous. Pith round, narrow, light yellowish-green, 


BUDS—Alternate, terminal bud present; lateral buds often superposed and covered with 
gaping scales; broadly ovate to globular, small about { of an inch long, sharp-pointed or 
occasionally blunt-pointed. Bud-scales ovate, keeled, sharp-pointed, light brown, finely hairy 
at apex. 


LEAVES—Alternate, single, deciduous, 4-5 inches long, 43-2 inches wide, ovate or lanceo- 
late-oblong, taper-pointed at apex, sharply serrate on margin, tapering or rounded at base, 
thin, smooth, dark green above, paler below. 


LEAF-SCARS—Alternate, elliptical to broadly triangular, very small, inclined toward twig. 
Bundle-scars solitary, lunate “to almest circular, 


FLOWERS—Appear on short lateral stalks about June, when the leaves are almost developed; 
white or nearly so, small, about 4 of an inch across. Staminate clustered, borne upon pedicels 
about 2/5 of an inch long; pistillate solitary or few in a cluster, on very short pedicels. 


FRUIT—Matures about September. Bright scarlet, globose, about 2/5 of an inch in diameter, 
containing 4-6 nutlets; nutlets narrowed at the ends, striate, prominently many-ribed on the 
back. 


W0O0OD—Diffuse-porous; hard, close-grained, nearly white. In general resembles that of the 
Aimerican Holly, page 194. Weighs about 41 Ibs. per cubic foot. Not found on the market. 


DISTINGUISHING CHARACTERISTICS—The Large-leaved Holly may be distinguished by its 
small size, its small clustered white flowers, its bright, scarlet gobose clustered fruit with 
striate many-ribbed nutlets, its ovate or lanceolate-oblong, smooth, sharply-serrate, dark green 
deciduous leaves, its smal! leaf-scars each with a solitary bundie-scar, and its bitter reddish- 
brown twigs marked by many small lenticels and decurrent ridges below the leaf-scars, The 
closely related Black Alder or Winterberry (Ilex verticillata) has many characteristics in common 
with this species but may be distinguished by its smooth and even nutlets, its flowers which are 
all short-stalked, and its leaves which are more downy on the lower surface. 


RANGE—New York to Georgia and Alabama, 


DISTRIBUTION IN PENNSYLVANIA—Rather common in the mountainous parts of the State. 
Rare or absent in other parts. 


HABITAT—Usually found in mountain woods. Prefers rich, moist, often rocky situations, 
Frequently occurs in shaded places under a dense canopy of larger trees. 


IMPORTANCE OF THE SPECIES—The Large-leaved Holly is of little forestal importance. It 
remains small, grows slowly and occurs scattered or in small clumps. Its bright foliage and 
brilliant fruit recommend it for ornamental purposes. It reaches tree-size only in the South. 
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THE MAPLE FAMILY—ACERACEAE 


The Maple family comprises, in addition to the Asiatic genus Dip- 
teronia with only 1 species, about 70 species, all of which are in- 
cluded in the genus Acer, and distributed with a few exceptions in 
the northern hemisphere. This family consists mainly of trees and 
a few shrubs. The members of this family are used more than those 
of any other family, as ornamental and shade trees. Further char- 
acteristics of the family are included in the description of the sole 
American genus. 


THE MAPLES—ACER, (Tourn.) L.. 


This genus comprises approximately 70 species in the world, with 
13 species in the United States and 6 species in Pennsylvania. A 
few exotic species have been introduced exclusively for ornamental 
and shade purposes. The commonest exotic species are the Norway 
Maple (Acer platanoides L.) and the Sycamore Maple (Acer Pseudo- 
platanus L.). On account of their abundance and wide distribution 
in this State, a descriptive page, together with an accompanying 
plate, has been devoted to these two species. 

The leaves of the Maples are opposite, usually simple or in a 
few species compound with 3-5 leaflets, and are shed in the autumn. 
The flowers are regular or polygamous, rarely perfect, and appear be- 
fore, with or after the leaves. The time at which the flowers appear 
aids considerably in distinguishing the various species from each 
other. Some trees bear only staminate flowers, while others bear only 
pistillate, with the result that one may occasionally find a mature 
tree which does not produce any fruit. The flowers are pollinated by 
insects, which are attracted in hordes by the aromatic pollen-bearing 
blossoms. The fruit is composed of a pair of winged seeds joined 
together to form the welH-known maple key or samara, which matures 
in early or late summer, depending upon the species. The fruit 
which matures in early summer germinates at once, while that which 
matures in late summer remains dormant over winter and germi- 
nates the following spring. Wind is the chief agent which dissemi- 
nates the seeds. 

The Maples are separated into two classes with reference to their 
commercial value, Hard Maple and Soft Maple. This classification 
is based upon the physical characteristics of the wood. The wood 
of the Maple is diffuse-porous with rather small medullary rays, 
usually fine-grained, dense, and in some species hard and beautifully 
eurled and figured, which makes it especially prized for interior 
finish and cabinet work. Most species yield a saccharine sap which 
may be concentrated into maple svrup or maple sugar. 

Within a family one may often find a wide variation of plant or- 
gans, but the genus Acer possibly presents a wider range or a greater 
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variation in its organs than any other genus of trees found in this 
State. The leaves may be simple or compound, large or small, smooth 
or hairy. The twigs may be green, brown, or red. The flowers may 
be in small lateral clusters, in long terminal racemes, or in droop- 
ing clusters; appear before, with or after the leaves. Their color 
may be green, yellow, or red. The fruit, while similar in all the 
species so far as type is concerned, varies considerably in size, di- 
‘vergence of the wings, and arrangement. Their habitat also varies, 
some like the Red Maple, preferring moist locations, while the Moun- 
tain Maple frequents rocky situations. In addition to these general 
differences among the species, a greater difference becomes evident 
as one studies the detailed description of the species which follows: 


SUMMER KEY TO THE MAPLES 
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RE CHE MUCUS Lainie teal nig) trav hous nzsipisiteale. baie da tah dliels inser eaasyr seus] &keisca br sibg masTA 44 A. saccharum 200 

4." Buds ‘with 6-8 exposed ‘scales, red or 2reen, Obtuse, snc. cccccrsccrssrasecnspervevcecn 5 

5. Terminal burs small, generally less than 1/5 of an inch long: terminal and lateral 

buds of same size; collateral bUdS PYESENt, ......ccceeesecsarednenstaceesseces 6 

5, Terminal buds large, generally over 1/5 of an inch long; terminal buds larger than 

lateral; collateral buds absent, ........:seeevceecees SACRO (Uh NCu Gore Oso Mf 
6. Twigs red and lustrous; bark rough but not flaking in large pieces, ........ A, rubrum 202 


6. Twigs bright chestnut-brown; bark falling away in thin large flakes, ..A, saccharinum 201 


7. Buds red; leaf-scars encircle stem; lenticels scattered; lateral buds appressed; 
DATE DISCK, | HESUTPEE) NOCHBGATV 1's. 6 visor c sis alan cin) a calnle. 9% « eomgine Meter tsaiate .A. platanoides 204 

7. Buds green; leaf-scars do not encircle stem; lenticels numerous; lateral buds pro- 
jecting; bark brownish and scaly. ......ccccsccrescsevsvcccees A, Pseudo-platanus 20+ 


198 


STRIPED MAPLE 


Acer pennsylvanicum, Linnaeus 


FORM—Usually from 10-25 ft. in height with a diameter of about 6-12 inches, but may 
attain a height of 40 feet. ‘Trunk usually short, dividing into slender and straight branches 
which form a deep and broad crown. 


BARK—Thin, rather smooth, greenish or reddish-brown, conspicuously marked with longi- 
tudinal white streaks; later becomes rougher, darker, and less streaked. See Fig. 84. 


TWIGS—Smooth, stout, at first greenish, later red, with very few inconspicuous lenticels, and 
brown pith. Season’s growth marked by 2 or sometimes 3 dark lines encircling the twig, formed 
by fallen outer bud-scales. White longitudinal streaks appear the second season. 


BUDS—Opposite, evidently-stalked, large, about 2/5 of an inch long excluding stalk, taper- 
ing but blunt-pointed, red, glossy, angular, covered by a single pair of red, smooth, valvate 
scales enclosing a few pairs of smaller and lighter scales. Outer scales are smooth on surface 
with ciliate margins while the inner scales are hairy as shown in opposite plate. Terminal buds 
are large while lateral buds are smaller and closely appressed. 


LEAVES—Opposite, simple, goose-foot like 8-lobed at apex, finelly serrate on margin, rounded 
at base, rusty-pubescent below. Petioles long, grooved, with enlarged bases. 


LEAF-SCARS—Opposite, broadly U-shaped, nearly encircle stem; adjacent edges form rather 
blunt teeth which are separated by a ridge. Bundle-scars usually 3, often subdivided into 5-8. 


FLOWERS—Appear in May or June after the leaves are full grown, in drooping terminal 
racemes. Staminate and pistillate flowers occur on same plant but in different clusters. 


FRUIT—Matures in September in drooping racemes; wings of the keys thin, very divergent, 
about $ of an inch long, marked on one side of seed with a depression. 


W0OOD—Diffuse-porous; soft, close-grained, light brown with wide zone of sapwood. Seldom 
used commercially, Weighs 33 lbs. per cubic foot. 


DISTINGUISHING CHARACTERISTICS—The Striped Maple, also known as Moosewood, 
Whistle Wood, Streaked Maple (Potter county), and Seven Bark (Huntingdon county), can be 
readily distinguished at all seasons of the year by the light longitudinal streaks on the 
branches and trunk. They often appear the second year and persist for many years on the 
trunk. In winter the large, evidently-stalked, valvate, and red buds together with the smooth 
branches and brown pith are characteristic. In summer the drooping racemes of flowers and the 
goosefoot like leaves with their finely serrate margins and rusty pubescence on the lower sur- 
face are distinctive. 


RANGE—From Nova Scctia west to Minnesota, south especially along the mountains to 
Georgia. 


DISTRIBUTION IN PENNSYLVANIA—Rather common locally in the mountainous parts of the 
State especially on shaded slopes and in deep ravines, Very common in Mifflin, Centre, Blair, 
and Huntingdon counties. 


HABITAT—It prefers moist, cool, shaded, often rocky mountain slopes, 


IMPORTANCE OF THE SPECIES—The wood of the Striped Maple is of practically no com- 
mercial value. The chief value of the tree is its attractive ornamental qualities both as an 
individual tree and as a component of the understory of the forest structure. 
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PLATE CIV. STRIPED MAPLE 


Branch with drooping raceme of staminate flowers, x 3. 


Branch with drooping raceme of pistillate flowers, x 4. 
Branch with mature leaves and drooping: raceme of fruit, x 4. 

A maple key with exposed seeds, xX 34. 

Section of winter branch showing striped bark, buds, and leaf-scars, x 


L 


7 ee 
3. Terminal section of winter twig showing evidently stalked buds with outer pair of bud 
scales separated, exposing the pubescent inner scales, natural size. 


Section of winter twig showing opposite and stalked buds, and Jeaf-scars with bundle-scars, 


x} 


PLATE CV. MOUNTAIN MAPLE 


~ 
1. Branch with mature leaves and two erect} 4. A seed, slightly enlarged. 
racemes of flowers, x 4 5. Winter twig with buds, lenticels, and leaf- 


2. Branch with a mature and a raceme of ; scars with bundle-scars, x #3. 
fruit, x A 6. Section of a winter twig, enlarged. 


A maple key with exposed Seeds, x #4. 
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MOUNTAIN MAPLE 


Acer spicatum, Lambert 


FORM—A shrub or small tree sometimes attaining a height of 35 ft. with a diameter of 11 
inches. Usually a shrub growing in clumps on rocky soil. Trunk usually short and bears 
rather straight, slender and upright branches. 


BARK—Thin, rather smooth, brown or grayish-brown mottled with dingy gray blotches. 


TWIGS—Slightly hairy, at first reddish-purple on exposed side and yellowish-green on 
shaded side, later bright red and then changing to grayish-brown, covered with few scattered 
lenticels; contain brown pith, and are encircled by 2 or 8 dark rings formed by the scars of 
fallen bud-scales, 


BUDS—Opposite, short-stalked, rather small, about 34 of an inch long including stalk; ter- 
minal buds larger and more acute-pointed than lateral appressed buds; one pair or sometimes two 
pairs of more or less hairy, grayish or greenish scales visible. 


LEAVES—Opposite, simple, 3-5 lobed, coarsely serrate on margin, cordate at base, some- 
what hairy on lower surface. Petioles long, slender and enlarged at base. 


LEAF-SCARS—Opposite, V-shaped, hollow, with 3 bundle-scars, and nearly encircle stem. 


FLOWERS—Appear about June after the leaves are full grown, in erect terminal racemes. 
Staminate flowers occur usually at the top and the pistillate at the base of the raceme. 


FRUIT—Matures in September in drooping racemes; wings of the keys somewhat divergent, 
about 4 of an inch long, the seed-bearing part strongly striated. 


WoOOD—Diffuse-porous; soft, close-grained, light to reddish-brown with wide zone of light 
sapwood, Seldom used commercially. Weighs 33 lbs per cubic foot. 


DISTINGUISHING CHARACTERISTICS—The Mountain Maple, also known as Spotted Maple, 
is essentially a shrubby species growing in small clumps, and can be distinguished from most 
species of Maple by its stalked, few-scaled winter-buds, erect racemes of flowers, hairy-purplish to 
greenish-twigs, and simple, 3-5 lobed coursely serrate leaves. It differs from the closely related 
Striped Maple in the absence of light-striped bark and brown pubescence on the lower sides 
of the leaves, and in the presence of pubescence on the branches, and smaller often gaping buds. 


RANGE—Newfoundland to Manitoba, south to Michigan, Pennsylvania, and along the moun- 
tains to Georgia. 


DISTRIBUTION IN PENNSYLVANIA—Found locally in all parts of the State, Rather 
common in the mountainous parts. Very rare in the southeastern part. Local in the western part. 


HABITAT—It prefers moist rocky hillsides, Commonly found bordering ravines. It de- 
mands the shade of other trees. Very thrifty on the moist slopes and tops of the southern 
Appalachian Mountains. 


IMPORTANCE OF THE SPECIES—The Mountain Maple is of practically no commercial im- 
portance as a timber tree, but is valuable as a poil protector on rocky slopes where a protection 
forest is desirable. This species is planted very extensively for ornamental purposes. 
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SUGAR MAPLE 


Acer saccharum, Marshall 


FORM—A large timber tree attaining a maximum height of 120 ft. with a diameter of 5 feet. 
Open grown trees have short trunks bearing stout, rather erect branches which form a spread- 
ing, egg-shaped, often round-topped crown. Trees in closed stands have long, straight, clean 
trunks bearing shallow, round-crowns with large limbs, 


BARK—On branches and young trunks smooth and light brown; on older trunks brown, 
deeply channelled into long irregular plates or flakes which often loosen vertically along the 
side. See Fig. 83. 


TWI1GS—Slender, smooth, reddish-brown to orange-brown, covered with numerous pale lenti- 
cels, 


BUDS—Opposite, brown, sharp-pointed, conical, hairy at apex; terminal bud about twice as 
long as appressed lateral ones; covered by overlapping scales, with from 8-16 of them exposed. 


LEAVES—Opposite, simple, usually 5-lobed, with a sparsely toothed margin and round-based 
sinuses, cordate at base, thin in texture, 3-5 inches long and greater in width. Mature leaves 
are bright green above and pale green below. 


LEAF-SCARS—Opposite, V-shaped to U-shaped nearly encircling stem. Bundle-scars usually 
3, in a lunate line. 


FLOWERS—<Appear in April and May with the leaves, in drooping corymbs both from the 
terminal mixed buds and the lateral propagative buds. The staminate and pistillate occur 
in different clusters. 


FRUIT—Matures about September; clustered, borne on drooping stalks; wings of the keys 
about 4-1 inch long, parallel or slightly divergent. 


WO00OD—Diffuse-porous; heavy, hard, close-grained, with fine surface, light brown to reddish. 
Used for interior finish, furniture, shoe lasts, railroad ties. Abnormal modifications of the 
structure of the wood known as Curly Maple and Bird’s Eye Maple are rather common and 
especially prized in cabinet making. Weighs 43 lbs per cubic foot. 


DISTINGUISHING CHARACTERISTICS—The Sugar Maple, also known as Hard Maple and 
Rock Maple, can be distinguished in summer from the other’ Maples by its large, simple 
leaves which are thin in texture and have their lobes coarsely toothed. The flowers appear 
with the leaves while those of the Red Maple and the Silver Maple appear before, and those 
of the Mountain Maple and the Striped Maple after the leaves. The fruit clusters of the 
Sugar Mliaple are usually developed from terminal buds while those of the Red Maple and 
Silver Maple are developed from lateral buds. The fruit of the Sugar Maple does not mature 
until September and may often persist into the winter while the fruits of the Red Maple «and 
Silver Maple mature in early summer and germinate at once after falling upon the ground. 
In winter the Sugar Maple can be recognized by its conical, sharp-pointed, brown buds with 
from 8-16 exposed and overlapping scales, and by the slender brown twigs marked with pale 
lenticels. The rough furrowed trunk is also characteristic of older trees. The Black Sugar 
Maple (Acer saccharum var, nigrum) occurs locally. It is commonest in the mountains and 
western part of the State. The lower surface of the leaves is usually green, sometimes downy. 
The lobes of the leaves are entire or undulate; while those of the Sugar Maple are coarsely 
dentate. It is common in Greene county, 


RANGE—Newfoundland to Manitoba, south to Florida and Texas. 


DISTRIBUTION IN PENNSYLVANIA—Common, especially in the northern, western, and east- 
ern parts of the State. It is possibly, next to Chestnut, the commonest tree in this State. 


HABITAT—It flourishes best on well-drained rich soil, but will thrive even when the soil 
is not rich, It is common on low ridges at the base of the mountains, and along slopes. It 
reaches its best development in central New Bngland, New York, northern Pennsylvania, and 
the Lake States. 


IMPORTANCE OF THE SPECIES—The Sugar Maple is a_ valuable timber tree, Its im- 
portance is being realized more as the wood finds new uses. The process of timber impregna- 
tion has raised the value of the yeood of this species. It is not only valuable as a timber 
tree but produces’ annually a large quantity of maple sugar and maple syrup, and in addition 
is one of our most attractive ornamental trees. 
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1. Branch with immature leaves and staminate | 6. Longitudinal section of flower with both a 
blossoms x 4 | pistil and stamens enlarged. 


2. Staminate flowers with calyx, enlarged. | 7. Branch with mature leaves and cluster of 
3. Longitudinal section of staminate flower, en- | faite Soa 

larged. s. A maple key with exposed seeds, x 4. 
f. Branch with immature leaves and pistillate 9. Winter twig showing lenticels, leaf-scars, 


blossoms x 4. | bud-seale scars, and sharp pointed  op- 
5. Pistillate flowers with calyx, enlarged. | posite buds, x 4. 


PLATE CVII. SILVER MAPLE 


lowering branch, x #4. 


ily ate i 
2. Branch with mature leaves and mature fruit, 5. End view of a seed, enlarged. 
=? 4 
3 


6. A winter twig showing buds, lenticels, Jeaf- 
sears, bud-scale scars and bundle-sears, 
x 4. 


De Se 
3. A wing of a maple key with exposed seed 


4. A seed, enlarged. 
x | 
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SILVER MAPLE 


Acer saccharinum, Linnaeus 


FORM—Usually a tree about 50-60 ft. in height but may attain a maximum height of 120 
ft., with a diameter of 44 feet. Trunk short and divides into lateral branches which again 
freely subdivide and form a broad head. Lateral branches have pronounced droop, and distinct 
upward curve at the end. 


BARK—On branches and young trunks smooth and gray; on old trunks brown with a some- 
what furrowed surface separating into thin flakes which are fastened at the center and loose 
at both ends. 


TWIGS—Somewhat slender, glossy, at first green, later bright chestnut-brown, covered with 
numerous light lenticels. 


BUDS—Opposite, red, obtuse-pointed, sessile or short-stalked; flower buds stout, spherical, 
accessory, covered with overlapping scales, 6-8 of which may be exposed. Margin of scales 
viliated and often light in color. 


LEAVES—Opposite, simple, 5-lobed, coarsely toothed; bright green on upper surface and 
silvery-white on lower; with deep round-based sinuses, 


LEAF-SCARS—Opposite, U-shaped to V-shaped, not encircling stem, Bundle-scars 8, in a 
lunate line. 


FLOWERS—Appear in March or April before the leaves are out, in dense, sessile, axillary 
clusters. Staminate and pistillate occur in separate clusters sometimes on the same, some- 
times on different trees. Petals absert. 


FRUIT—Matures about May; clustered along branchlets, borne on slender drooping stalks; 
wings of the keys usually from 1-2 inches long, divergent, sometimes straight, or curved. 


W0OD—Diffuse-porous; moderately hard, rather brittle, close-grained, with wide sapwood. 
Used for flooring, cheap furniture, and paper pulp. Weighs 33 lbs per cubic foot. 


DISTINGUISHING CHARACTERISTICS—The Silver Maple, also known as White Maple, 
Kkiver Maple, and Soft Maple, can be recognized in summer by its leaves with a silvery-white 
lower surface and deep round-based sinuses. In winter it closely resembles the Red Maple 
but may be distinguished from it by the pungent odor of the broken twigs and their chestnut- 
brown color. The bark of the Silver Maple is somewhat furrowed and separates into thin flakes 
which are loose at both ends and fastened in the middle. The lateral branches have a _ pro- 
nounced droop and a distinct upward curve at the ends. This may sometimes be a distinctive 
eharacter. The Red Maple and the Silver Maple are distinguished from all the other Maples 
of the State by the numerous, round, fed, collateral buds, 


RANGE—New Brunswick to southern Ontario, south to Florida and Oklahoma. 


DISTRIBUTION IN PENNSYLVANIA—Occasional and local throughout the State; especially 
along larger streams. One of the prevailing trees along the lower part of the Conococheague creek 
in Franklin county, but does not occur about the headwaters of this stream, It is generally 
absent at higher elevations. 


HABITAT—It prefers a moist deep soil such as is found along stream banks. It will exist 
in drier locations but not attain a large size. 


IMPORTANCE OF THE SPECIES—The Silver Maple is a very attractive ornamental tree. A 
few special ornamental varieties have been developed, The wood is brittle and consequently 
the branches are apt to be broken off during a storm. This defect somewhat checks the 
planting of this species in exposed places, It is a rapid grower. The wood which it produces 
is of no special commercial importance and consequently it has little to recommend it for 
forestry purposes, except that it forms an excellent soil cover in the understory of the forest. 
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RED MAPLE 


Acer rubrum, Linnaeus 


FORM—Usually a tree about 50 ft. high, but in a moist habitat sometimes attains a height 
of over 100 ft. with a diameter of 4 feet. When grown in the open it branches near the 
ground and forms a deep, broad, dense crown, Upper lateral branches are rather upright while 
lower ones are horizontal and slightly turned upwards at the end. What is probably the 
largest Red Maple in Pennsylvania is shown in Fig. 52. 


BARK—On branches and young trunks smooth and gray; on old trunks dark grayish, thick, 
shaggy, and roughened by long ridges which peel off into long plates. See Figs. 81 and 82. 


TW1GS—Somewhat slender, glossy, at first green, later red, covered with numerous light len- 
ticels. 


BUDS—Similar to those of the Silver Maple, Sce page 201. 


LEAVES—Opposite, simple, 3-5 lobed, coarsely-toothed, light green above, pale green to 
whitish below, with rather shallow sharp-based sinuses. 


LEAF-SCARS—Opposite, U-shaped to V-shaped, not encircling stem, Bundle-scars 8, in a 
lunate line. 


FLOWERS—Appear in March or April before the leaves are out, in dense sessile axillary 
clusters. Staminate and pistillate occur in different clusters, on the same or different trees. 
Petals present. 


FRUIT—Matures in May or June; clustered and borne on drooping stems; wings of the keys 
usually less than 1 inch long, red to brown in color, at first convergent but later divergent. 


W0O0OD—Diffuse-porous; rather soft, not strong, close-grained, light brown with wide light 
sapwood, Used for furniture, in turnery, and paper pulp. Weighs 38 lbs. per cubic foot. 


DISTINGUISHING CHARACTERISTICS—The Red Maple, also known as Soft Maple, Swamp 
Maple, and White Maple, can be recognized in summer by its simple, rather small, 3-5 lobed, 
coarsely-toothed leaves which are rarely silvery-white underneath, and have rather shallow 
sharp-based sinuses. In winter it closely resembles the Silver Maple, but may be distinguished 
by its red lustrous twigs and the absence of a pungent odor from broken twigs. In winter 
these two closely related sepcies can be distinguished from the Sugar Maple by their numerous, 
round, red, collateral buds; from the Striped Mlaple and the Mountain Maple by their larger 
size and the absence of stalked buds; from the Ash-leaved Maple by the absence of short- 
stalked downy buds and greenish twigs covered with a“whitish bloom. The European species, 
both Norway Maple and Sycamore Maple, have much larger buds and stouter twigs. 


RANGE—Nova Scotia to Manitoba, south to Florida and Texas. 


DISTRIBUTION IN PENNSYLVANIA—Common locally throughout the State, especially in 
regions traversed by streams and in wet habitats. 


HABITAT—It prefers wet soil, often found in swamps but also frequents drier hillsides. 
Commonly found along rivers, creeks, lakes, in swamps, and as an undergrowth in the forest 
over extensive and often rather hilly areas, 


IMPORTANCE OF THE SPECIES—The Red Maple produces a wood which at present is 
of little commercial importance. It may in time become more valuable. The despised species 
of to-day may be the prized species of to-morrow. It is tolerant of shade and its chief future 
value in forestry may be in furnishing soil protection as a member of the understory of the 
forest. It may play the same role in our future forest that Beech is playing to-day in the 
intensively managed forests of Germany, only that it is of less value for fuel. 
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Flowering branch, x 4. 


. Branch with mature leayes and mature fruit, 
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A maple key with exposed seeds, x #3. 


A winter branch, x #3. 
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RED MAPLE 


tural size. 


5. Section of winter twig, 


showing lenticels, 
leaf-scar and a gaping lateral bud, 
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6. Section of twig showing conspicuous lenticels 


and a cluster of accessory buds, 


size, 
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PLATE CIX. ASH-LEAVED MAPLE, or BOX ELDER 


1. Branch with immature leaves and staminate 
NOSsSOomMs, X . 
2. A drooping raceme of pistillate blossoms, x 


5. A winter twig, x 4. 
6. Section of a winter twig showing a gaping 
bud and a leaf-scar with bundle-secar 


3. Branch with mature leaves and a raceme 7. Diagrammatic section of a twig with buds 
of mature fruit, x #4. | and a covering leaf-base, enlarged. 
4. A key of fruit with exposed seeds, x }. 
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ASH-LEAVED MAPLE, or BOX ELDER 


Acer Negundo, Linnaeus 


FORM—A medium-sized tree occasionally attaining a height of 70 ft, with a diameter of 3 
feet. Trunk usually short, dividing into stout, sometimes drooping branches which form a 
deep broad crown, Occasionally an open-grown tree possesses a long clean trunk. 


BARK—On branches and young trunks smooth and grayish-brown; that of older ones rather 
thick, distinctly narrow ridged, and seldom scaly. 


TWIGS—Stout, purplish-green or green, sometimes smooth, often covered with a whitish 
bloom and scattered raised lenticels. 


BUDS—Opposite, short-stalked, large, ovoid; the terminal acute and the lateral obtuse; white 
wooly, covered by bud-scales, the outer pair usually completely enclosing the inner pair. Col- 
lateral buds are common and often distend outer scales. 


LEAVES—Opposite, compound, with 38-5 leaflets. Leaflets ovate, coarsely and irregularly 
serrate, 2-4 inches long and 2-3 inches broad. 


LEAF-SCARS—Opposite; V-shaped, bordered by light-colored margin, encircling stem so that 
adjacent edges of opposite scars meet at a very sharp angle. Bundle-scars usually 3, seldom 
divided, arranged in a lunate line, 


FLOWERS—Appear in April before or with the leaves on the past season’s growth. Stami- 
nate and pistillate occur on different trees, the former on hairy drooping pedicels, the latter 
in narrow drooping racemes. 


FRUIT—Matures about September but is full grown earlier. Wings of the keys about 14-2 
inches long, parallel cr ineurved, borne in drooping racemes. TFruit-stalks persist far into 
winter. 


W0O0D—Diffuse-porous; Jight, soft, creamy-white, close-grained, not durable. Used in the 
manufacture of woodenware, cooperage, wood pulp, and sometimes in cheap furniture. Weighs 
27 lbs. per cubic foot. : 


DISTINGUISHING CHARACTERISTICS—The Ash-leaved Maple, also known as Box Elder, 
is readily distinguished in summer by its opposite, compound leaves with 3 to 5 leaflets and its 
green, branchlets covered with a whitish bloom. The maple keys aranged in drooping racemes 
are also characteristic. In winter the green branchlets are distinctive together with the large, 
ovoid, often collaterul and downy buds. The leaf-sears encircle the stem and their adjacent edges 
form a very sharp angle. 


RANGE—Vermont westward to Ontario, south to Florida, Texas and Mexico. 


DISTRIBUTION IN PENNSYLVANIA—Rare and local, Most abundant in the eastern and 
southern parts of the State. Common along the streams in the southwestern part. The prevail- 
ing tree along the lower part of the Conococheague creek in Franklin county, but entirely absent 
about the headwaters of this stream. 


HABITAT—Thrives best in moist soil, but also tolerant of drier situations. Commonly found 
along streams, borders of lakes or swamps. Often planted for ornamental purposes on dry 
locations. 


IMPORTANCE OF THE SPECIES—The Ash-leaved Maple is of little’ commercial importance 
as a timber tree. It yields a sap from which some maple sugar is made locally. This tree is 
very attractive as an ornamental {ree and is planted extensively as a shade, lawn, road-side and 
park tree. It grows rapidly and has an attractive form in winter and a dense green foliage in 
summer. 
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SYCAMORE MAPLE 


Acer Pseudo-platanus, Linnaeus 


The Sycamore Maple is a European species. It is native to central Europe where it attains 
a height of 120 ft. and develops a large spreading head. The trunk is sometimes furrowed 
and the bark flakes off in thin scales. 


This tree is considered the most attractive of the Maples for ornamental planting. It is 
rather intolerant of soil conditions and consequently not planted so extensively as the Norway 
Maple. 


The Sycamore Maple is readily distinguished by its firm, 3-5 lobed leaves with sharply serrate 
margins, acute-based sinuses, and pubescent lower leaf-surfaces. In winter the large, obtuse, 
green buds are characteristic together with the leaf-scars which do not quite encircle the 
stem, The lenticels are also more numerous and the lateral buds stand out from the twig 
more than on the Norway Maple. The fruit keys are also smaller and the wings less divergent 
than those of the Norway Maple. 


NORWAY MAPLE 


Acer platanoides, Linnaeus 


The Norway Maple is a European species extending from Norway to Switzerland, It attains 
a height of 100 ft. and develops a round head. The trunk of the tree is closely fissured but not 
scaly, 


This tree is one our most attactive ornamental trees and is planted extensively along the 
streets of cities, and in lawns and parks. It is especially adapted for city planting because 
it is more tolerant of unfavorable city conditions than our native Maples. It is also rather free 
from the attacks of insects and fungi, and retains the leaves longer in fall than our native 
species, The wood is of no commercial importance in America, but is used for minor purposes 
in Wurope. 


The Norway Maple can readily be distinguished in summer by its large leaves which resemble 
those of our Sugar Maple, but are deeper in color and firmer in texture. The large-toothed 
and almost entire-margined leaves are readily recognized from the smaller 3-5 lobed leaves of 
the Sycamore Maple with sharply serrate leaf-margins, A certain test for identifying the 
Norway Maple is the presence of milky sap in the leaf-petiole which readily exudes upon twisting. 
In winter the Norway Maple can be recognized by the large, obtuse, glossy, red buds which 
may be more or less olive-green at the base and by the lateral closely appressed buds. The 
leaf-scars which encircle the stem are also characteristic. The very divergent wings of the 
large maple keys and the closely fissured, but not scaly bark will also aid in recognizing it. 


PLATE CX. EUROPEAN MAPLES 
SYCAMORE MAPLE NORWAY MAPLE 


A spike of flowers, x 4. 8. A cluster of flowers, x 4. 


Branch with leaves and fruit, x 4. 
A key of fruit, x 4. 


| : 

9. Branch with leaves and fruit, x 3. 
A seed, natural size. 
| 


LORAS keys one Druit,) x +: 
1. A seed, natural size. 
2. A seedling, x 4. 
3. A winter twig, x 4. 


A seedling, x 4. 2 
} 
4. A leaf-scar, enlarged, 


A winter twig, x #¢ 
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A leaf-Sear, enlarged 
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HERCULES’ CLUB 


Aralia spinosa, Linnaeus 


FAMILY AND GENUS DESCRIPTION—this species belong to the Ginseng family, <Aralia- 
ceae, which comprises about 52 genera with 450 species of herbs, vines, shrubs, and trees. The 
members are widely distributed, but commonest in the tropics. The English Ivy (Hedera Helix 
L.) an evergreen climber, is one of its most common representatives. The Common Ginseng 
(Panax gunquefolium), is a well-known member of this family, The flora of Pennsylvania 
includes 2 genera with 6 species. The species described here is the only tree representative 


in North America. The genus Aralia to which it belongs comprises about 30 species, mostly 
herbs, native to North America und Asia. 


FORM—It may attain a height of 40 ft. with a diameter of 12 inches, but usually 10-20 ft. 
in height with a diameter of 4-8 inches. Trunk may be branchless or sometimes covered with 
stout widespreading branches, 


BARK—tThin, brown outside, yellow inside, at first smooth, later divided into rounded broken 
ridges, 


TWIGS—Very stout, }- of an inch in diameter, armed with stout, scattered prickles, rough- 
ened by long narrow leaf-scars which nearly encircle the twig. 


BUDS—Alternate; terminal bud present, about 4-2 of an inch long, chestnut-brown, conical, 
blunt-pointed, Lateral buds 4 cf an inch iong, flattened, often triangular. 


LEAVES—Alternate, compound or doubly compound often 3 ft. long and 2-24 ft. wide. 
Leatiets ovate, 2-3 inches long, thick, wedge-shaped or rounded at base, sharp-pointed at apex, 
serrate on margin, sometimes a little hairy on lower surface, Dnlarged bases of the leaf- 
petioles sheath the twigs. 


LEAF-SCARS—Alternate, narrow, long, about half encircle the twig, taper to a point, em- 
brace lateral buds, stand in a horizontal position, i. e., their plane is often at right angles to 
the main axis of the twig. Each leaf-scar contains about 12 bundle-scars arranged in a curved 
line. 


FLOWERS—Appear from June to August. Each fiower is usually perfect and cream white. 
Many of them are grouped together in panicled-umbels which occur solitary or in groups often 
3-4 ft, long. 


FRUIT—An ovoid black berry about 4 of an inch long, 5-angled, and terminated with black- 
ened persistent styles. 


WOOD—Soft, brittle, weak, close-grained, brown with yellow streaks; sapwood narrow. 


DISTINGUISHING CHARACTERISTICS—The Hercules’ Club, also known as Angelica Tree, 
can be distinguished by its large leaves which may be once, twice, or thrice compoynd. The 
leaves are the largest of our native trees. They may be 3-4 ft. long and 2-23 ft. wide. The 
petioles have enlarged clasping bases, ‘The terminal buds are conical and 4-} of an inch long 
and the lateral ones are triangular and 4 of an inch long. The elongated narrow leaf-scars 
half encircle the twigs. The stout twigs and the petioles are armed. The small white flowers 
are arranged in panicled-umbels often over 2 ft. long. Its habit of growth is unique in that 
a number of unbranched but armed stems may come up in rather dense clumps. 


RANGE—Southern New York to Mlorida, west to Missouri and Texas. 


DISTRIBUTION IN PENNSYLVANIA—F'ound locally throughout the southern half of the 
State, Abundant in Potter county. Local outposts of it are reported frora the northwestern part. 


HABITAT—Prefers rich moist bottomland. Common in moist and fertile woodlands. 


IMPORTANCE OF THE SPECIES—The Hercules’ Club is of no commercial value. It remains 
small, produces inferior wood, and is local and limited in its distribution. This tree grows 
rapidly and is planted rather extensively for ornamental purposes. 
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FETID BUCKEYE 


Aesculus glabra, Wildenow 


FAMILY AND GENUS DESCRIPTION~The Soapberry family, Sapindaceae, comprises about 
100 genera with more than 1,000 species. They are widely distributed, but commonest in 
the tropical regions of the Old World. The flora of North America comprises 6 genera of 
trees with about 13 species, The genus Aesculus alone has representatives in Pennsylvania. 
It comprises 14 species, 10 of which are native to America and 2 to Pennsylvania. In addition 
to the native species, the Horse-chestnut (Aesculus Hippocastanum) is widely introduced in 
this State. 


FORM—wUsually a small tree not over 40 ft. in height with a diameter of 12 inches, but 
may reach a height of 90 ft. with a diameter of 24 inches. Trunk short and slender. Crown 
broad, deep, round-topped. 


BARK—Gray, thick, evidently-furrowed, breaking up into plates, 


TWIGS—Stout, at first downy and brown, later smooth, reddish-brown to ashy-gray; ill- 
smelling if bruised. Pith large, light green, circular in outline. 


BUDS—Opposite; terminal buds normally present but occasionally absent; about % of an 
inch long, sharp-pointed, resinous, covered by nearly triangular keeled scales. Outer bud- 
scales reddish-brown, finely hairy on margin, covered with a thin bloom; inner bud-scales 
yellowish-green, enlarging in spring to 1-2 inches and persisting until leaves are half developed. 


LEAVES—Opposite, compound with 5, rarely 7, leaflets. Leaflets ovate to oval, 3-6 inches 
long, rather long-pointed at apex, narrow at base, irregularly and finely toothed on margin; 
when young rather hairy, later smooth, yellowish-green above, paler beneath. lLeaf-stalks 
4-6 inches long, stout, hairy when young, enlarged at base. Foliage ill-smelling if bruised, 


LEAF-SCARS—Opposite, large, heart-shaped to inversely triangular. Bundle-scars large, 
usually in three groups of 3 to 9 each. 


FLOWERS—Appear about April or May after the leaves are developed. Small, yellowish 
or greenish, with four upright petals; borne in more or less downy terminal panicles about 
5-6 inches long and 2-3 inches broad. Panicles +6 flowered. Stamens project beyond yellow 
corolla, 


FRUIT—Matures about October. <A thick, round or pear-shaped, prickly capsule about 1 
inch in diameter, borne on a stout stalk, containing a single large, smooth, lustrous somewhat 
flattened brown nut. The falling fruit leaves a large scar on the twigs. 


WO0OD—Diffuse-porous; rays very fine, indistinct; pores very small, invisible to unaided eye, 
evenly distributed, mostly solitary; wood elements not in tier-like arrangement. Wood is 
weak, soft, whitish or sometimes pale yellow, lustrous. Weighs 28 Ibs. per cubic foot. 
Used for paper-pulp, woodenware, artificial limbs, chip hats, 


DISTINGUISHING CHARACTERISTICS—The Fetid Buckeye, also known as Ohio Buckeye, 
Stinking Buckeye, and American Horse-chestnut, can be distinguished by its leathery, dehiscent 
fruit containing one to three shining seeds. The fruit of this species is covered with spines 
while that of the Sweet Buckeye is smooth. The leaves are opposite and digitately com- 
pound with usually 5 or occasionally 7 leaflets. The buds are free from a resinous coating; 
the terminal one is often lacking. ‘The flowers are showy, yellowish or greenish in color and 
arranged in large panicles borne at the ends of branches. The stamens project beyond the 
corolla while those of the Sweet Buckeye are just as long or shorter than the corolla. It is 
native only in the western part of the State. 


RANGE—Western Pennsylvania south to Alabama, west to Illinois, Iowa, and Oklahoma, 


DISTRIBUTION IN PENNSYLVANIA—Found only in the extreme western part of the State. 
Reported from Allegheny, Fayette, Lawrence, Mlercer, Washington, Greene, and Westmoreland 
counties. 


HABITAT—Usually found growing in moist soil. Prefers banks of streams, ravines, or 
similar situations. 


IMPORTANCE OF THE SPECIES—The Fetid Buckeye is of no commercial {mportance in Penn- 
sylvania. Jt is very limited in its distribution and usually remains small. It is occasionally 
planted as an ornamental tree, but is less popular than the Horse-chestnut. 


PLATE CXIII. SWEET BUCKEYE 
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SWEET BUCKEYE 


Aesculus octandra, Marshall 


FORM—The largest American species of the genus. Usually a small tree less than 60 ft. 
in height with a diameter of 18 inches, but may reach a height of 110 ft. with a diameter 
of over 3 feet. At its optimum in western North Carolina and eastern Tennessee. Reported a 
mere shrub in western Texas. 


BARK—Light brown to grayish-brown, evidently-fissured, breaking up into many thin irregular 
scales. See Fig. 79. 


TWIGS—Stout, at first finely hairy, becoming smooth, reddish-brown to ashy-gray, slightly 
ill-smelling when bruised, Pith large, light green, circular in outline. 


BUDS—Opposite; terminal bud present and about 4/5-2 inches long; non-resinous, somewhat 
blunt-pointed, covered by nearly triangular or ovate keeled scales. Outer bud-scales reddish- 


brown, covered with a thin bluish bloom; inner bud-scales yellowish-green, enlarging in spring 
to 1-2 inches. 


LEAVES—Opposite, compound, with 5, sometimes 7, short-stalked or stalkless leaflets. lLeaf- 
lets oval to obovate, 4-10 inches long, finely toothed on margin, long-pointed at apex, narrowed 
at base, dark green and smooth on upper surface when mature, yellowish-green and somewhat 
hairy on under surface. 


LEAF-SCARS—Opposite, large, heart-shaped to inversely-triangular. Bundle-scars large, usually 
arranged in 3 groups of 38 to 9 ench. 


FLOWERS—Appear about April or May when the leaves are developed. Small, yellow or 
purplish, with 4 conniving petals; borne in finely hairy terminal panicles about 4-12 inches long. 
Stamens are included in yellow corolla. 


FRUIT—Matures about October. A smooth obovoid capsule, about 1-2 inches thick. Seeds 
several, large, smooth, reddish-brown, lustrous, $-14 inches broad, somewhat flattened. Valves 
of capsule thin, pale brown, not spiny or warty. The fruit is poisonous to stock, but seldom 
proves fatal. ° 


WoOOD—Similar to that of the Fetid Buckeye, page 206, but it is somewhat lighter in 
weight and has the wood elements in a tier-like arrangement. Used for lumber, veneer, slack 
cooperage, paper-pulp, candy boxes, dishes, bowls, and artificial limbs. 


DISTINGUISHING CHARACTERISTICS—-The Sweet Buckeye, also known as Yellow Buck- 
eye and Big Buckeye, is native only to the extreme western part of the State. The leaves are 
opposite, digitately compound with usually 5 or sometimes 7 leaflets. The flowers are showy, 
yellowish in color, and arranged in large panicles borne at the ends of branches. The stamens 
are usually included in the corolla while those of the Fetid Buckeye project beyond it. The 
valves of the fruit-capsule are smooth. The twigs are stout, contain a large pith and are 
roughened by large conspicuous bundle-scars. The buds are large and non-resinous. The twigs 
when bruised are less ill-smelling than those of the Ketid Buckeye, It is the largest American 
species of the genus. 


RANGE—Western Pennsylvania to Illinois, Iowa, and Oklahoma, south to Georgia and Texas. 


DISTRIBUTION IN PENNSYLVANIA—Occurs only in the extreme western part of the State. 
Found in Allegheny, Greene, and Fayette counties. Very abundant along’ Dunkard Creek, in the 
southern part of Greene county, 


HABITAT—Usually grows in mixture with hardwoods in rich soil. Prefers rich bottom- 
lands and valleys. Common along or near streams, 


IMPORTANCE OF THE SPECIES—Vhe Sweet Buckeye is of no commercial importance in 
Pennsylvania. It is very limited in its distribution in the State. The wood which it produces 
and the small size which it attains in the northern part of its range do not justify its planting 
for forestry purposes. It is, however, the largest American representative of the genus. It 
grows rapidly and may be planted for ornamental purposes. 
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BASSWOOD 


Tilia americana, Linnaeus 


FAMILY AND GENUS DESCRIPTION—T'he Linden family, 'Tiliaceae, comprises about 35 
genera with probably 375 species found in temperate and tropical regions. The members consist 
of trees, shrubs, and a few herbs, One genus, Tilia, alone has tree representatives in North 
America. This genus comprises about 20 species, 8 of which are native to North America and 
three to Pennsylvania. Two species are described here. The third species, known as Michaux’s 
Basswood (Tilia Michauxil Nutt.) is very rare in this State. Its leaves which are densely 
pubescent and grayish-green beneath and its floral bracts usually rounded at the base, are 
distinctive. The bark of the branches is usually smoother and lighter than that of the 2 other 
native species, 


FORM—A large tree usually attaining a height of 60-70 ft. but may reach a height of 120 
ft. with a diameter of 44 feet. Trunk straight, clean, with little taper. Crown dense, broad, 
rather deep, ovoid or rounded. 


BARK—On old trunks firm but easily cut, thick, longitudinally-furrowed into flat scaly ridges. 
Ridges often divided by tranverse secondary furrows, On young stems dark gray and smooth. 
See Fig. 100. 


TWIGS—Smooth or very finely hairy, shining, bright red; second year olive, olive-red, or 
covered with a gray skin; usually zigzag, tough, mucilaginous if chewed, covered with scat- 
tered, dark, oblong lenticels. In cross-section, characteristic blunt conical masses with inter- 
vening lighter colored areas are present. 


BUDS—Alternate; terminal bud absent; ovoid, 2-ranked, stout, often somewhat flattened, 
divergent, usually deep red, occasionally greenish, mucilaginous, smooth or sometimes slightly 
hairy toward apex. Bud-scales glabrous, thick, rounded at back, usually 3 visible; one large 
scale makes bud unsymmetrical. 


LEAVES—Alternate, simple ovate to orbicular, 4-7 inches long, firm in texture, long-pointed 
at apex, deeply toothed on margin with sharp teeth, unequally heart-shaped to truncate at 
base, dark green and shining on upper surface, green and smooth on lower except for a few 
rusty hairs. Leaf-stalks slender, 4 length of blade. The side of the leaf nearest the branch is 
the largest. 


LEAF-SCARS—Alternate, large, conspicuous, raised, 2-ranked, containing few to many bundle- 
scars arranged in a ring or a single curved line, or scattered. Stipule-scars distinct, one 
narrow, the other broad; often show bunde-scars. 


FLOWERS—Appear about June. Perfect, regular, sweet, fragrant, yellowish-white, 5-20 in 
drooping cymose clusters. The long peduncle which bears the flowers is united for about half 
its length with a conspicuous green bract. 


FRUIT—A woody, spherical, nut-like drupe about the size of a pea. Occurs singly or in 
small clusters with a common stalk attached to a leafy bract and often persisting far into 
winter. 


WO0O0OD—Diffuse-porous; rays distinct, but colorless; light, soft, compact, moderately strong, 
light brown to nearly white, fine in texture; little difference between spring wood and summer 
wood. Weighs 28 Ibs. per cubic foot. Used in the manufacture of paper-pulp, woodenware, 
cheap furniture, panels for carriages, kegs, pails, barrel headings, berry boxes. 


DISTINGUISHING CHARACTERISTICS—The Basswood, also known as Linden, Lime-tree, 
Whitewood, Beetree, Whistle-wood, and Lynn, may be. distinguished by its large, firm un- 
equally based leaves with green and smooth lower surfaces, by its smooth bright red twigs, 
by its alternate, deep red, unsymmetrical buds with 2-3 visible scales, by its white flowers 
arranged in drooping clusters attached to a green bract, and by its woody spherical nut-like 
drupe about the size of a pea attached to winged bracts. The dark funnel-shaped areas in the 
inner bark alternatingawith lighter areas as seen in a cross-section of a twig are characteristic. 
The smooth dark gray bark of younger stems and the thick longitudinally-furrowed bark on 
older trunks are distinguishing features. 


RANGE—New Brunswick to Manitoba, southward to Georgia and eastern Texas. 


DISTRIBUTION IN PENNSYLVANIA—Common in the eastern and southeastern parts of 
the State, Rare in the mountainous parts except in rich valleys. Locally abundant in the 
western and southern parts. 


HABITAT—Rarely grows in pure stands, but usually mixed with other hardwoods. Prefers 
rich ‘soils in bottomlands. It can endure eonsiderable shade. It suffers little from windfall 
but occasionally from windbreak upon exposed situations. 


IMPORTANCE OF THE SPECIES—Basswood is one of our important timber trees on account 
of the valuable wood and the bark which it produces. Seeds or seedlings may be planted, If 
seedlings are used, they should. be planted early in spring before growth starts, The tree sprouts 
from the stump very freely (Fig. 98). It grows rapidly, produces beautiful sweet-smelling flowers, 
and is rarely attacked by fungi. It is one of our most attractive ornamental trees. 
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PLATE CXIV. BASSWOOD 


1. A flowering branch with mature leaves, x 3. | 4, A i! tw 4 
2. Longitudinal section of a flower, slightly en- | 5. Section of a winter twig, enlarged. 
larged | 6. A leaf-scar with bundle scars, enlarged 


Beal fruiting branch, x #4. 


PLATE CXV. WHITE BASSWOOD 


1. A flowering branch with mature leaves 
2. Longitudinal section of a flower, slight 
3. A fruiting branch, x 3. 

4. A winter twig, x }. 

5. Section of a winter twig, enlarged. 


ly enlarged. 
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WHITE BASSWOOD 


Tilia heterophylla, Ventenat 


FORM—Usually 50-60 ft. high but may reach a height of 90 ft. with a diameter of 44 feet. 
It becomes as thick but not so high as the Common Basswood. Trunk straight, clean, slightly 
tapering. Crown dense, broad, rather rounded. 


BARK—Similar to that of the common Basswood, page 208. 
TWIGS—Similar to those of the common Basswood, page 208, 
BUDS—Similar to these of the common Basswood, page 208. 


LEAVES—Alternate, simple, variable in outline, oblong-ovate to orbicular-ovate, 5-8 inches 
long, firm in texture, short taper-pointed at apex, deeply toothed on margin with sharp teeth, 
unequally heart-shaped to truncate at base; upper surface dark green and smooth, lower surface 
silvery-white and finely hairy. Leaf-stalk slender, 4 length of blade, The side of the leaf 
nearest the branch is the largest. 


LEAF-SCARS—Similar to those of the common Basswood, page 208. 


FLOWERS—Appear about June or July. Perfect, regular, sweet, fragrant, yellowish-white, 
5-15 in drooping cymose clusters. The long peduncle which bears the flowers is united for about 
half its length with a conspicuous green bract. 


FRUIT—A woody, spherical, nut-like drupe about the size of a pea. Occurs singly or in small 
clusters with a common stalk attached to a leafy bract and often persists far into winter, 


WOOD—Similar to that of the common Basswood, page 208, only about 2 pounds lighter. 


DISTINGUISHING CHARACTERISTICS—The White Basswood, also known as White Linden, 
has the general characteristics of the common Basswood, page 208. It can be distinguished from 
the latter by its leaves which are slightly larger, silvery-white and finely hairy on the lower 
surface, while those of the Basswood are green and smooth. The common Basswood also reaches 
a somewhat larger size and has a wider distribution in this State, than the White Basswood. 


RANGE—New York to Florida, westward to Illinois, Tennessee, and Alabama. 


DISTRIBUTION IN PENNSYLVANIA—Occurs locally in the mountainous parts, and a few ad- 
ditional outposts. Found in Franklin, Huntingdon, Susquehanna, and Washington counties. 


HABITAT—Usually found in rich woods in mountainous regions, Tolerates dense shade, but 
thrives in full light. Occurs in mixture with otiier hardwoods. Common on limestone soil. 


IMPORTANCE OF THE SPECIES—White Basswood is of little commercial importance in this 
State on account of its limited distribution. Farther south it is more abundant, being the pre- 
vailing Basswood of West Virginia. It is one of our most attractive ornamental trees. 
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FLOWERING DOGWOOD 


Cornus florida, Linnaeus 


FAMILY AND GENUS DESCRIPTION—The Dogwood family, Cornaceae, comprises about 15 
genera found mostly in temperate regions. Only 2 genera are native in North America, both 
of which have representatives in this State. They are the Dogwoods (Cornus) and the Gums 
(Nyssa). The genus Cornus is widely distributed in temperate regions and comprises about 
40 species of which number 15 are native to North America and 8 to Pennsylvania. A few 
species reach tree-size and yicld a very hard and valuable wood. 


FORM—A small tree usually from 15-25 ft. high but may reach a height of 40 ft. with 
a diameter of 18 inches. Trunk with jittle taper up to the first branches and then practically 
disappears entirely in the branches, Crown broad, high, and rather dense, 


BARK—On younger stems and branches light brown to reddish-gray and rather smooth. On 
oider stems reddish-brown to black, broken up into quadrangular scaly blocks. Bark rather 
bitter and ill-smelling. See Fig. 124. 


TW1GS—Usually red, sometimes tinged with green, smooth, glossy, often covered with a 
glaucous bloom; lenticels few and small; pith white and gritty. 


BUDS—Opposite; terminal bud present. Flower-buds terminal, spherical, 1/5-2/5 of an inch 
broad, covered by two opposite pairs of bud-scales. Lateral buds small often covered by persist- 
ent bases of leaf-stalks. Terminal leaf-buds reddish, slightly downy, covered by 2 gaping bud- 
scales. 


LEAVES—Opposite, simple, clustered towards end of branches, ovate, 3-5 inches long, 2-3 
inches wide, acute at apex, wedge-shaped at base, entire to wavy on margin, bright dark green 
above, pale below. Midrib and primary veins prominent. 


LEAF-SCARS—Opposite, may or may not encircle stem; bundle-scars 3 and occasionally more. 
Evidently-raised on the base of leaf-stalks on seasons’ growth, and forming a deep V-shaped 
notch between them. 


FLOWERS—Appear about April. Perfect, greenish, arranged in dense heads, and surrounded 
by a large white involucre which is often mistaken for the corolla. 


FRUIT—Ripens about October. A scarlet ovoid drupe about 3/5 of an inch long, containing 
a grooved stone, borne solitary or in clusters of 2-5 on a stalk. Undeveloped pistillate flowers 
often persist about base of fruit. 


W00D—Diffuse-porous; medullary rays distinct; light red or pink in color. Wood very heavy. 
hard, strong, tough, pale reddish-brown to pinkish, with lighter colored sapwood. Weighs 51 
Ibs. per cubic foot. Used for shuttles, golf stick heads, brysh blocks, wedges, engravers’ blocks, 
tool handles, and many kinds of turnery. 


DISTINGUISHING CHARACTERISTICS—The Flowering Dogwood, also known as Boxwood, 
Dogwood and Flowering Cornel, can be distinguished by its opposite branching, bright red or oc- 
casionally greenish twigs, small lateral buds covered by the persistent bases of the leaf-stalks, 
large spherical flower-buds, terminal leaf-buds with a single pair of bud-scales, and by its 
alligator bark. In autumn the fruit, and in spring the flowers, also aid in distinguishing it. 


RANGE—Massachusetts west through Ontario to Michigan and Missouri and south to Florida 
and Texas. 


DISTRIBUTION IN PENNSYLVANIA—Locally throughout the State; most common in the 
eastern and southern parts. 


HABITAT—Prefers well-drained soil but will grow on most of our soils. Generally prevalent 
but most common and thrives best in low, moist, and rather fertile situations, Usually found 
in the understory of the forest. 


IMPORTANCE OF THE SPECIES—The Flowering Dogwood is valuable for ornamental pur- 
poses and for its wood. Few trees surpass it in beauty when in bloom and when fruiting. In 
this State it does not reach a sufficient size to be of commercial importance. It should be 
maintained in our forest on account of its beauty and its value as a soil improver, since it 
is very tolerant and will grow readily in the understory of the forest. 
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PLATE CXVI. FLOWERING DOGWOOD 
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PLATE CXVII. ALTERNATE-LEAVED DOGWOOD 


1. A flowering branch, x 3. 

2. A fruiting branch, x }. 

3. A winter twig, natural size. 

4. Terminal section of a winter twig, enlarged. 
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ALTERNATE-LEAVED DOGWOOD 


Cornus alternifolia, Linnaeus 


FORM—A small tree usually about 10-20 ft. high but may reach a height of 30 ft. with 
a diameter of 8 inches. Trunk is short. Crown broad, deep, flat-topped, and dense. 


BARK—Rather thin; on younger stems greenish streaked with white, and smooth; on older 
stems reddish-brown and roughened by shallow longitudinal fissures which are sometimes joined 
transversely. 


TWIGS—Alternate, rather slender and flexible, smooth, often glossy, at first reddish-green, 
later dark green and often striped with white; bitter to the taste and emitting an offensive 
smell if punctured; marked with leaf-scars and scattered lenticels. 


BUDS—Alternate, rarely opposite, oval, sharp-pointed, covered with a few, usually 2-3 chest- 
nut-brown scales. Outer scales are often separated towards apex. 


LEAVES—Alternate, sometimes opposite, simple, frequently clustered at end of branches, 3-5 
inches long, 2-8 inches wide, ovate, acuminate at apex, wedge-shaped at base, entire or wavy 
on margin, bright green above, usually almost white downy below. 


LEAF-SCARS—Alternate, sometimes opposite, situated on extensions of the twigs, with their 
surfaces often at right angles to twigs; in outline resembles the moon in first quarter and 
contain 3 bundle-scars. 


FLOWERS—Appear about April. Cream-colored, perfect, borne in many-flowered terminal 
eymes, ; 


FRUIT—A dark blue spherical drupe, } of an inch in diameter, tipped with remnants of the 


style, borne in cymes. Ripens in October. 
WOOD—About the same as the flowering dogwood, but no uses of it are reported, 


DISTINGUISHING CHARACTERISTICS—The Alternate-leaved Dogwood, also known as Blue- 
Dogwood, Purple Dogwood, Green Osier, and Pigeon-berry, may be distinguished by its alternate 
branching, reddish-green to dark green twigs, cream-colored flowers and dark blue fruit arranged 
in cymes. It does not have the alligator bark of the Flowering Dogwood and usually frequents 
moister habitats, 


RANGE—Nova Scotia to Alabama, and westward to Minnesota, 


DISTRIBUTION IN PENNSYLVANIA—Throughout the State. Common in the portions which 
are well watered. 


HABITAT—Prefers moist well-drained soil. Most common along streams and other bodies of 
water and borders of woodlands. Very tolerant of shade. 


~ 


IMPORTANCE OF THE SPECIES—The Alternate-leaved Dogwood is of little commercial im- 
portance. It is yery pretty and may be of value as a soil-conserver. 
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BLACK GUM 


Nyssa sylvatica, Marshall 


GENUS DESCRIPTION—The genus Nyssa is rather limited in its distribution, being confined 
to the eastern United States and southern Asia. It comprises 7 species in the world, 5 of which 
are native to North America and 1 to Pennsylvania. All the representatives produce wood which 
is very tough on account of twisted and contorted grain. 


FORM—Usually a medium-sized tree with a height of 15-40 ft., but may reach a height 
of 100 ft. with a diameter of 5-feet. Trunk straight and rather continuous. Many lateral 
branches are horizontal; some of the lower are drooping and the upper ascending. Old trees 
often have a low flat crown but have their middle and Jower trunk covered with small hori- 
zontal branches. 


BARK—Grayish, smooth to scaly on young trunks; reddish-brown to grayish-black, very 
rough and scaly on older trunks. Forms what is known as alligator bark on very old trunks 
characterized by quadrangular and hexagonal blocks. See Fig. 121. 


TWIGS—Smooth, with few lenticels, grayish to reddish-brown; pith rather large, white, 
separated by layers of stone cells which may be seen with magnifying glass. 


BUDS—Alternate, ovate, reddish-brown, 4 of an inch long, usually smooth, covered by 3-5 
visible, ovate, closely overlapping scales. Lateral buds sometimes superposed, smaller than 
terminal one. Buds originate close to leaf-scars and occasionally protrude into them. 


LEAVES—Alternate, simple, oval, 2-5 inches long, acute at apex, wedge-shaped at base, 
entire and slightly thickened on margin, dark green and shiny above, often hairy below, turn- 
ing to a gorgeous red in fall. 

ae 


LEAF-SCARS—Alternate, conspicuous, rather large,, broadly crescent-shaped, with three single 
or 3 groups of bundle-scars, which are conspicuous on account of size; brownish in color, 
contrasting with lighter surface of the leaf-scar. 


FLOWERS—<Appear in May or June. Borne on long slender somewhat downy stalks. Stam- 
inate and pistillate flowers separate. Staminate cccur in dense many-flowered heads; pis- 
tillate in open few-flowered clusters. 


FRUIT—A small dark blue, fleshy berry or drupe, ovoid, % of an inch long, 1-3 in a cluster, 
often with a few remnants of undeveloped pistillate flowers at base. Borne on long stalks. 
Ripens in October. 


W00D—Diffuse-porous; rays indistinct; growth-rings usually indistinct; pores numerous, 
small, uniform in size and distribution; wood cross-grained, tough to split, difficult to work, 
not bard, moderately strong and stiff, not durable, light yellow. Weighs 37 lbs, per cubic 
foot. Used for hubs of wheels, boxes, ironing boards, rolling pins, chopping bowls, excelsior, 
broom handles, baskets, and berry crates. 


DISTINGUISHING CHARACTERISTICS—The Black Gum, also known as Sour Gum, Tupelo, 
and Pepperidge, can be distinguished by its alligator bark when old, grayish to reddish-brown 
smooth clear twigs when young, which are marked with conspicuous leaf-scars with three 
bundle-scars. The buds diverge very much from the twigs and may be superposed. Lateral 
branches on young trees often take a horizontal position. The separation of the pith by stone 
cells, the gorgeous red color of the autumnal foliage, and the bluish berries also aid in 
recognizing it. é 


RANGE—Maine to Tampa Bay, Florida; west to southern Ontario and Michigan, southward 
to Texas, 


DISTRIBUTION IN PENNSYLVANIA—Very common in the eastern, central, and southern 
parts, local in western part, rarer in northern part. Reaches large size in swamps of Adams, 
Miffiin, and Franklin counties. 


HABITAT—fFound in variable habitats. Very common on burnt-over areas, on dry mountain 
slopes, abandoned fields, abandoned charcoal hearths; but reaches its best development along 
streams and in low wet situations. While it has preferences, it is not a chooser of habitats. 


IMPORTANCE OF THE SPECIES—The Black Gum has been despised since the early farmers 
tried to split it for fence rails. It is slowly gaining favor, but is not of svfficient importance 
to be recommended for forest planting. Its autumnal foliage is beautiful and in winter the 
form of young trees is very attractive. 


PLATE CAVITI” BLACK GUM 


1. A pistillate flowering 
2. A staminate flowering branch, x #4. 

3. A fruiting branch with mature leaves, x 4. 
4. A winter twig, natural size. 

5. Section of a winter twig, enlarged. 


branch, x #. 
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PLATE CXIX. MOUNTAIN LAUREL 


1. Flowering branch with (i) immature leaves, (m) mature leaves, and with open and closed 
blossoms, x 4, 

2. Branch with mature leaves and mature fruit, x 4. 

3. A fruit, enlarged. 
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MOUNTAIN LAUREL 


Kalmia latifolia, Linnaeus 


FAMILY AND GENUS DESCRIPTION—The Health family, Hricaceae, embraces species which 
are amongst our best known and most popular shrubs. The Huckleberries, Blueberries, Cran- 
berries, Azaleas, Kalmias, and Rhododendrons are some of the commonest representatives. 
Very few representatives are of any special economic value on account of the wood which 
they produce. Some are important on account of their aesthetic value, while others yield 
valuable food or are ywsed in medicine. This family comprises about 90 genera with more 
than 1,400 species, of which number about 40 genera are found in the United States, 7 of which 
have tree representatives. The flora of Pennsylvania comprises 27 genera with about 45 species. 
Since most of them are shrubs only 38 species representing 8 genera are described here. The 
genera here described are Kalmia, Rhododendron, and Oxydendrum, 

The genus Kalmia comprises 5 or 6 species in North America and Cuba. The _ species 
described on this page is the only one which reaches tree-size. Two other shrub species, Sheep 
Laurel (Kalmia angustifolia L.) and Swamp Laurel (Kalmia polifolia Wang.), are also native 
to this State. The genus is named after Peter Kalm, a Swedish naturalist, who traveled in 
North America during the middle of the 18th century. 


FORM—In Pennsylvania usually a shrub 5-10 ft. in height with a stout stem which is 
usually forked, often inclined and bearing divergent branches which form a round compact head. 
In the South it reaches a height of 30-40 ft. with a diameter of 20 inches. 


BARK—Very thin, reddish-brown, furrowed, peels off into long, narrow, thin scales exposing 
cinnamon-red inner bark. 


TWIGS—At first reddish-green covered with viscid hairs, later becoming decidedly green, and 
finally brown. Rather smooth except where roughened by leaf-scars and bud-scale scars. 


BuUDS—Alternate, ovate, sharp-pointed, greenish in color. Leaf-buds are formed early and 
appear below the clustered flower-buds. Flower-buds are covered by numerous, downy and over- 
lapping green scales which are coated with glandular hairs and enlarge with the developing 
shoot in spring. 


LEAVES—Alternate, sometimes paired, simple, oblong, wedge-shaped at base, entire-mar- 
gined, acute at apex sometimes tipped with bristle point, 3-4 inches long, about 4 of an inch 
wide. Mature leaves are thick, leathery, dark green, glossy above, yellowish-green below, and 
persist for two seasons. 


LEAF-SCARS—Large, imbedded in twig, with a cluster of bundle-scars. 


FLOWERS—Emerge from flower buds which begin to expand in early spring and open about 
May or June. Flowers are borne in red or green scurfy stalks and arranged in dense many- 
flowered corymbs which have a diameter of about 4 inches. Calyx is divided into five parts. 
Corolla is white to rose-colored and viscid pubescent. 


FRUIT—Matures about September. It is a many-seeded woody capsule, roundish in outline 
but slightly five-lobed and covered with viscid hairs. Both style and calyx persist. Each 
capsule produces many seeds. 


W0OD—Diffuse-porous; heavy, hard, strong, rather brittle. Heartwood reddish-brown, sap- 
wood lighter colored, Weighs 45 lbs. per cubic foot. Where it grows to a fair size it is an 
excellent wood for fuel. It is also used in manufacture of tool handles, penholders, bucket 
handles, turnery, and tobacco pipes. About 85,000 lbs. of this wood are produced annually in 
North Carolina for pipes. 


DISTINGUISHING CHARACTERISTICS—The Mountain Laurel, also known as Kalmia and 
Calico Bush, is one of our few broad-leaved species whose leaves persist over winter. It can 
be distinguished from all other species native to this State by its thick leathery leaves which 
are 38-4 inches long, persistent, decidedly glossy on upper surface and yellowish-green on lower 
surface. The Great Laurel or Rhododendron is also evergreen but its leaves and buds are much 
larger than those of the Mountain Laurel. The leaves of the Mountain Laurel are shorter, 
narrower, and sharper-pointed than those of the Rhododendron, 


RANGE—New Brunswick south generally along the mountains to Florida west to Arkansas. 


DISTRIBUTION IN PENNSYLVANIA—Throughout the State. Most common in the moun- 
tainous parts, where it often forms almost impenetrable thickets. Very rare and local, or absent, 
in the extreme western part. 


HABITAT—Common along margins of swamps and as an understory in deciduous forests. 
Also found on hillsides and hilltops. Very common on rocky hilltops. 


IMPORTANCE OF THE SPECIES—The Mountain Laurel remains too small in this State to 
be of commercial importance on account of the wood which it produces, Next to Rhododendron, 
it is the most attractive native shrub found in our flora. It is a favorite with lovers of the 
woods who admire not only its blossoms, but also its leaves and its habit of growth. 
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GREAT LAUREL 


Rhodendron maximum, Linnaeus 


GENUS DESCRIPTION—The name Rhododendron is of Greek origin and means Rose tree. It 
comprises about 100 species of shrubs and a few small trees in the northern hemisphere. About 
10 species are native to North America and 1 to Pennsylvania. 


FORM—A shrub or small bushy tree. In this State usually a shrub from 5-12 ft. in height, 
but in the mountains of the South it may reach a height of 85 ft. Stems often twisted, 
bearing contorted branches which form an irregular round head. 


BARK—Thin, reddish-brown, at first close, later pecling off into thin scales. 


TWIGS—At first green and coated with rusty pubescence but become smooth during first 
winter, and gradually turn to bright red-brown. 


BUDS—Alternate; leaf-buds and flower-buds distinct. Leaf-buds usually axillary, sometimes 
terminal, dark green, cone-shaped, form in midsummer. Flower-buds usually terminal, cone- 
shaped, 1-14 inches long, covered by numerous, overlapping, green bracts. 


LEAVES—Alternate, simple, persistent, clustered at apex of branches, ovate to oblong, acute 
at apex, rounded to wedge-shaped at base, entire on margin, 4-11 inches long, 14-24 inches 
wide, thick, leathery, smooth and dark green on upper surface, whitish on lower surface. 


LEAF-SCARS—Alternate, slightly raised, conspicuous, rounded at base, slightly depressed 
at top, with several bundle-scars arranged in a U-shaped line, 


FLOWERS—Appear about June after the new leaves are fully developed, are arranged in 
umbel-like clusters about 4-5 inches in diameter, and borne on glandular pedicels. Individual 
flowers are perfect, pale rose to white in color; upper petals marked by yellowish-green dots. 


FRUIT—A dark reddish-brown capsule about 4 of an inch long, which persists until the fol- 
lowing season. Capsules split open lengthwise liberating oblong flattened seeds. Surrounded 
at the base by persistent calyx and terminated by persistent linear style. 


W0OOD—Diffuse-porous; hard, strong, brittle, light brown with lighter sapwood. Weighs 
89 lbs. per cubic foot. Of little commercial use but occasionally manufactured into tool handles 
and engraving blocks. Excellent for fuel where it reaches a fair size. 


DISTINGUISHING CHARACTERISTICS—The Great Laurel, also known as Rhododendron and 
Rose Bay, can be distinguished from all other species of trees native to Pennsylvania by its 
large, persistent, leathery, simple leaves which are clustered towards the end of the branches 
and alternate in their arrangement. Its shrubby form and its preference for moist habitats 
also aid in distinguishing it. The conical flower-buds, which are usually terminal and often 
over an inch long, are also characteristic. The twigs are evidently marked by the bud-scale 
scars. 


RANGE—Nova Scotia and Lake Erie on the north, south along the mountains to northern 
Georgia, 


DISTRIBUTION IN PENNSYLVANIA—fFound throughout the State. Rare in the southeastern 
and western parts. Abundant throughout the mountainous parts. 


HABITAT—In the North frequents a cold swampy situation. Im the South it ascends the 
mountains to 3,000 ft. but remains along the banks of streams. Tolerates most soils except 


limestone. 


IMPORTANCE OF THE SPECIES—The Rhododendron does not reach a large enough size in 
Pennsylvania to produce wood of commercial importance, In the South it often becomes a tree. 
It is the most attractive shrub in our flora, and will thrive in a variety of situations but 
prefers moist locations and flees from soils which contain lime. 


Coto ee 


PLATE CXX. GREAT LAUREL 


Branch with mature and immature leaves, and cluster of open flowers, 


A fruiting branch with a large terminal bud, x 3. 
Cross-section of a fruit capsule showing five cells, natural size. 


x 


i 
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PLATE CXXI. SOUR-WOOD 


A flowering branch with long one-sided racemes of flowers clustered in an open panicle x 4. 
A few racemes of fruit, x #. 

Cross-section of a capsule showing five cells filled with seeds, slightly enlarged. 

A winter twig, enlarged. 

Section of a winter twig, enlarged. 


215 


SOUR-WOOD 


Oxydendrum arboreum, (Linnaeus) De Candolle 


GENUS DESCRIPTION—The Sour-wood is the sole representative of the genus Oxydendrum. 
The word Oxydendrum.means acid tree, in allusion to the acid foliage. 


FORM—A medium-sized tree which may reach a height of 50-60 ft. with a diameter of 20 
inches, but usually is about 25 ft. in height with a diameter of 8 inches. Trunk usually 
straight, tall, slender, and bears a narrow round-topped crown, 


BARK—Rather thick, roughened by fissures which separate rounded ridges covered with 
thick scales. On old trunks grayish often tinged with red; on young branches reddish-brown. 


TWIGS—Rather slender, at first yellowish-green, later orange-colored and reddish-brown. 
Marked with numerous, oblong, elevated lenticels. 


BUDS—Alternate, axillary; terminal buds absent; small, partly imbedded in the bark, acute 
at apex, covered with several opposite dark red scales. 


LEAVES—Alternate, simple, oblong, stalked, acute at apex, wedge-shaped at base, serrate 
on margin, very smooth, 5-7 inches long, 14-24 inches wide. 


LEAF-SCARS—Alternate, elevated, nearly triangular, with a single compounded bundle-scar. 


FLOWERS—Appear about July, White, perfect, with cylindrical corolla, and borne in racemes 
often 6-8 inches long. 


FRUIT—A 5-sided, 5-valved capsule terminated by a persistent style. Matures in September 
only @ month or six weeks after the flowers. Capsules often persist in clusters. 


Wo0OD—Diffuse-porous; hard, heavy, compact, reddish-brown with lighter sapwood. Medullary 
rays are numerous but narrow. Weighs 46 lbs. per cubic foot. Used locally for runners of 
the Appalachian tanbark sleds, and for tool handles. 


DISTINGUISHING CHARACTERISTICS—The Sour-wood, also known as Sorrel-tree and Sour 
Gum, can be distinguished in summer by its white bell-shaped flowers which are arranged 
in racemes resembling the lily-of-the-valley. The alternate bitter leaves which resemble the 
peach leaf are also characteristic. The bark on older trees resembles that of the Black Gum. 
The winter buds, which are dark red, alternate, very small, often partly imbedded by bark, are 
also characteristic. 


RANGE—Pennsylvania and Indiana south to Florida and western Louisiana, 


DISTRIBUTION IN PENNSYLVANIA—found only sparsely in the southwestern part of the 
State. Reported from Mt. Pleasant, Fayette couny, and a field near Brush Creek, in Westmore- 
land county. 


HABITAT—Usually frequents well-drained soils. Commonly found on hillsides, seldom along 
streams, 


IMPORTANCE OF THE SPECIES—The Sour-wood is native only to a very small portion 
of southwestern Pennsylvania. Its small size and limited distribution in this State prevent it 
from being recommended for forestry purposes. It is, however, an attractive ornamental tree on 
account of its form, late flowering, beautiful and attractive autumnal foliage. 
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COMMON PERSIMMON 


Diospyros virginiana, Linnaeus 


FAMILY AND GENUS DESCRIPTION—The Ebony family, Ebenaceae, is widely distributed 
in the tropics, and only a few representatives are found in the temperate regions. It comprises 
about 6 genera with more than 250 species. The most important genus is Diospyros which has 2 
representatives in the flora of the United States and 1 in Pennsylvania. This genus comprises 
about 160 species found mostly in the tropics. Members of this genus produce some of the ebony 
of commerce, and valuable foods in China and Japan. The species described below is the sole 
representative of this genus in eastérn North America, One other species is found in the 
southern and western parts of Texas, 


FORM—A small tree usually from 25 to 50 ft. in height with a diameter of less than 12 
inches, but may reach a height of 100 ft, with a diameter of 2 feet. Trunk usually short and 
slender. Crown high and broad topped. It often spreads by roots migrating under the ground, 
forming dense thickets. 


BARK—On old trunks, thick, hard, dark gray to dark brown or black, cinnamon-red at the 
bottom of the fissures; separates into thick squarish blocks which peel off into thin scales. 
See Fig, 120. 


TWIGS—Slender, bitter, astringent, grayish to reddish-brown becoming darker in second 
year, usually pale pubescent, covered with a few scattered orange-colored lenticels, and contain 
large pith or pith chamber. 


BUDS—Alternate, broadly ovate, closely pressed against twig, 4 of an inch long, sharp- 
pointed, covered by 2 dark brown glossy scales; terminal bud absent. 


LEAVES—Alternate, simple, oval, acute at apex, entire on margin, wedge-shaped to heart- 
shaped at base, 4-6 inches long, thick, dark green and shiny above, often hairy below. Leaf- 
stalks are }-1 inch long, and contain 1 fibro-vascular bundle. 


LEAF-SCARS—Alternate, elevated, flattened, contain 1 prominent bundle-scar which is trans- 
versely-elongated, or several becoming confluent. 


FLOWERS—White, appearing about May or June, Staminate and pistillate flowers occur 
separate. Staminate arranged in 2-3 flowered cymes, Pistillate solitary, and borne on short 
stalks. 


FRUIT—A juicy spherical orange-colored, often red-cheeked berry with remnants of style 
persisting and seated in enlarged green calyx. Often very astringent, Sometimes edible be- 
fore frost appears. Contains from 1-8 seeds, usually 4-6. 


WO0OD—Ring-porous; heavy, hard, compact, strong, susceptible to a high polish; heart-wood 
is brown to black but usually forms late; sapwood is wide, yellowish and often streaked with 
black. Weighs about 49 lbs. per cubic foot. Used for shuttles, golf club heads, billard cues, 
mallets, parquet flooring, brush backs, veneer. 


DISTINGUISHING CHARACTERISTICS—The Persimmon, also known as Date-plum and Pos- 
sum-wood, can be distinguished in summer by its alternate, simple, entire-margined, deep green 
leaves with only 1 fibro-vascular bundle in the leaf-stalk and the rough bark which is often 
broken up into guadrangular blocks and is evidently cinnamon-red at the base of the fissures. 
In autumn the fruit is characteristic. In winter the rough bark with cinnamon-red color at the 
bottom of the fissures, the semi-orbicular leaf-scars with only 1 bundle-scar, the broadly ovate 
buds with 2 dark brown scales, the reddish-brown slightly pubescent twigs with relatively large 
pith or pith cavity, and the persistent remnants of flowers are distinctive. 


RANGE—Connecticut to Florida, westward to Iowa and Texas. 


DISTRIBUTION IN PENNSYLVANIA—Common in the eastern and southern parts, Local in 
the southwestern part and occasional in the central part. Absent in the northern part and 
Allegheny Mountain region. In the southwestern part reported from Allegheny, Greene, Wash- 
ington, and Westmoreland counties. Plante@ trees do well as far north as the A. B. Ball 
farm near Fredonia in Mercer county. A small group of trees have been reported from Beans 
Cove, in southern Bedford county, near the Mason and Dixon line. Found in all the counties 
southeast of the Blue Mountains, that is, below a line drawn fom Northampton, through 
Dauphin to Fulton county, It extends beyond this line along the main river valleys. In the 
Susquehanna Valley it extends as far as Union county and follows the Juniata into Huntingdon 
and Mifflin counties. A few small outposts are reported from Centre county. Large specimens 
occur in the extreme southeastern part of the State. Trees 18 inches in diameter occur as far 
north as Haston in Northampton county. Not reported north of the Delaware Water Gap. 


HABITAT—Prefers a light, somewhat sandy well-drained soil. Tolerates rich bottomlands 
especially in the South. 


IMPORTANCE OF THE SPECIES—The Persimmon is too small in size and too limited in dis- 
tribution in this State to be of commecial importance from the point of view of wood produc- 
tion, It is essentially a southern tree. The tree has an attractive form, beautiful clean foliage, 
and an exceptionally attractive bark. It rarely exceeds 40 feet in height with a diameter of 12 
inches in this State. 


PLATE CXXII. 


1. A branch with 
A branch with 


COMMON PERSIMMON 


pistillate flowers, x 34. 
staminate flowers, x 4 


S, 4. 
3. A fruiting branch with mature leaves, x #4. 


2. 
4. A winter twig, 
o. 


natural size 


Section of a winter twig, enlarged. 


PLATE CXXIIIy CATALPA 


1. A panicle of flowers, x 4. 

2. A branch with two drooping cigar-like fruits, the one split open showing the seeds, x 4. 
3. A winged seed, x 3. 

4. A winter twig, x 3. See Plate II. 
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CATALPA 


Catalpa bignonioides, Walter 


FAMILY AND GENUS DESCRIPTION—This tree belong to the Bignonia family, Bignoni- 
aceae, which comprises about 100 genera with 1,500 species. Mlost of the representatives of this 
family occur in the tropics; only a few are found in the temperate zone. They occur as trees, 
shrubs, woody climbers, and rarely as herbs. North America has only 6 genera with 8 species 
in its flora and Pennsylvania 3 genera with 8 species. The genus Catalpa is the only one which 
has tree representatives occurring rather frequently in this State. This genus comprises about 
7 species in the world, of which number 2 are native to North America. No representative of 
this genus is native to Pennsylvania but 1 species has been naturalized go extensively in every 
part of the State, that a description of it in this publication was considered desirable. 


FORM—Usually 25-40 ft. high but may reach a height of 60 ft. with a diameter of 3 feet. 
Trunk usually short, crooked, often angular, and unattractive. Crown high, broad, and rather 
symmetrical in appearance in summer, due to the dense foliage. 


BARK—Light brown, rather thin, shallowly-ridged, scaly, bitter. 


TWIGS—Stout, smooth, or slightly downy, yellowish-brown, usually frozen back in the north, 
covered with numerous large lenticels, roughened by leaf-scars. Pith large, white, sometimes 
chambered at the nodes. See Plate II, 2. 


BUDS—Terminal bud usually absent. Lateral buds small, almost imbedded in bark, usually less 
than 4 of an inch: long, covered with 5-6 visible, small, brown bud-scales. 


LEAVES—Opposite or whorled, i. e., more than two at a node, simple, 6-10 inches long, 4-5 
inches broad, ovate, heart-shaped at base, acute at apex, entire or wavy on margin. Fall 
simultaneously after first heavy frost. 


LEAF-SCARS—Opposite or 3 at a node, large, conspicuous, with projecting margin, elliptical 
in outline, with conspicuous bundle-scars usually arranged in an ellipse. 


FLOWERS—Appear in June or July. Perfect, arranged in many-flowered crowded panicles 
from 8-10 inches long. Corolla is conspicuously spotted on inner surface. 


FRUIT—A long, cylindrical, bean-like capsule which often persists far into winter and con- 
tains many flattened winged seeds. Wings surround seeds and are fringed at ends. Tree is 
sometimes called Indian Bean on account of fruit. y 


Wo0OD—Ring-porous; distinct demarcation between heartwood and sapwood; odor somewhat 
like kerosene; light, soft, coarse-grained; durable in contact with soil, light brown, and has 
a satiny surface. Weighs about 26 lbs. per cubic foot. Used mainly for cross-ties, posts and 
poles. 


DISTINGUISHING CHARACTERISTICS—The LFastern Catalpa, also known as Catalpa, Indian 
Bean and Cigar Tree, can be distinguished in summer by its leaves which are opposite or 
whorled and its large panicles of flowers. The cigar-like or bean-like fruit is characteristic in 
autumn and winter. In winter it can be distinguished by its large elliptical leaf-scars which 
are opposite or whorled and have their bundle-scars arranged in an ellipse. The pith is some- 
times chambered at the nodes. The Hastern Catalpa closely resembles the Western Catalpa but 
has slender and thinner walled fruit, larger flower-clusters, more distinct markings on inner 
surface of corolla, and more blunt-pointed leaves. The Western Catalpa is more frost hardy than 
the Eastern Catalpa. 


RANGE—Original range was limited to parts of Georgia, Alabama, Mississippi, and Florida. 
At present found in all parts of the country cast of the Rocky Mountains and as far north 
as New BPngland, 


DISTRIBUTION IN PENNSYLVANIA—Planted for ornamental purposes in many parts of the 
State and has escaped cultivation in practically every part of the State. Individual specimens 
or small groups of trees are common in the forest near settlements. Numérous plantations, some 
comprising 5,000 to 10,000 trees, have been established in various parts of the State. Their 
growth, as a rule, has not been satisfactory. On the Mont Alto State Forest is a large plan- 
tation which at the age of thirteen years reached only an average height of seven feet. 


HABITAT—Prefers moist and fertile situations, is most common along streams and river 
banks, but also found in drier places. Prefers shaded to open situations, 


IMPORTANCE OF THE SPECIES—Two species of Catalpa are commonly recognized, the 
Eastern Catalpa and the Western or Hardy Catalpa. Both have been widely advertised. The 
Western species is hardier against frost and produces a straighter and cleaner trunk. Neither 
of the 2 species should be planted for forestry purposes in this State. Both species produce 
beautiful flowers and foliage and attractive fruit. 
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THE OLIVE FAMILY—OLEACEAE 


The Olive family comprises representatives which are widely dis- 
tributed in temperate and tropical regions, but are commonest in 
the northern portion of both hemispheres. A great variety of trees 
and shrubs is embraced by this family, some of which are valuable 
timber trees, while others are valuable for ornamental purposes or 
for the food which they yield. The most important is the Olive 
Tree (Olea Europaea, L.), whose fruit and the oil derived from it 
are used almost universally as food. The Olive Tree was cultivated 
in ancient times in Syria and Palestine; later it was introduced into 
the Mediterranean region, where one can find large orchards of it 
at the present time; and within the past few decades it has been in- 
troduced on a large scale into the southwestern part of the United 
States. The Ashes which are among our most valuable timber 
trees, the Forsythias and Lilacs which are among our most attract- 
ive and popular shrubs, and the Privets, which are used so exten- 
sively as hedge plants, are also members of this family. 

The Olive family comprises about 21 genera with 500 species of 
trees, Shrubs, and a few herbs. The flora of North America contains 
5 genera with about 20 species, while that of Pennsylvania contains 
4 genera with 9 species. Only 2 of the 4 genera native to Pennsyl- 
vania have tree representatives. 


KEY TO THH GENERA 
Page 


1. Leaves compound; fruit a dry samara; flowers without a corolla; winter buds with 
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1. Leaves simple; fruit a fleshy berry; flowers with a corolla; winter buds with more 
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THE ASHES—FRAXINUS, (Tourn.) L. 


The Ashes with one or two exceptions are trees, which occupy a 
variety of situations but prefer rich, moist soil. Some species may 
also be found occasionally in swamps or along streams, while others 
frequent dry and poor uplands. The trees are usually straight, have 
little stem taper, and often attain large dimensions. They are, lo- 
cally, rather abundant and yield wood which is straight-grained, 
strong and elastic. The wood of all the eastern species except that 
of the Black Ash, is sold as White Ash. This classification is legiti- 
mate since there is little difference for practical purposes. They 
are also valuable as shade trees. Our native species and the intro- 
duced European species (Fraxinus excelsior, L.) are planted rather 
extensively in parks and lawns. The trunk and leaves of Fraxinus 
ornus, L., a species of southern Europe and Asia Minor, yield the 
manna of commerce. 

The Ashes may bé regenerated by natural and artificial methods. 
The natural regeneration may be accomplished by means of regulated 
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cutting of the mature trees accompanied by the establishment of a 
young growth from the seed scattered by the seed trees which re- 


main or by means of coppicing. Coppicing is a practical method of 
regeneration especially on rich, moist soils and where very large 
Sizes are not required. he artificial regeneration may be accom- 
plished by sowing seeds, or what is still better, by collecting the 
seeds, planting them in the nursery, and after a year’s growth in the 
nursery, lifting them and planting them out upon the area where 
they are to remain and produce a timber crop. 

The leaves of the Ashes are opposite and comneound. The leaf- 
lets occur in 2s opposite each other along the principal leaf-stalks, 
with a single leaflet at the end, hence the total number of leaflets is 
always odd. The twigs are stout and occur in pairs opposite each 
other along the main axis. The branchlets are usually flattened at 
the nodes. The flowers are produced in dense clusters and usually 
appear in spring before the leaves have inade their appearance. The 
fruit, known as a samara, occurs in clusters and matures in fall. 
The individual seed is winged at one end. This wing aids in the dis- 
persal of the seed by the wind, which is the most important disper- 
sing agent; but water may also scatter a large quantity of the seeds, 
especially of such species which are commonest near the streams or 
where flood waters occur. 

The Ashes are distributed throughout the north temperate zone 
and comprise about 40 known species of which number 16 oceur in 
North America and 4 in Pennsylvania. Three species are common 
in this State, while another species known as the Biltmore Ash 
(Fraxinus Biltmoreana, Beadle), is found locally only over a limited 
region in the southern part of the State. <A variety of the Red Ash 
known as the Green Ash (Fraxinus pennsylvanica var. lanceolata) 
is also found locally in the southern part of the State. 


SUMMBR KBHY TO THE ASHES 
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2. Leaves and twigs smooth or nearly so; seed usually winged only at apex, .......... 
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WINTER KEY TO TH ASHES 


1, Buds usually black and acute at apex; bark ‘scaly, not furrowed with diamond- 
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2. Twigs smooth or nearly so; leaf-scars evidently indented on upper margin, F. americana 220 
2. Twigs velvety pubescent; leaf-scars not evidently indented on upper surface, ........ 
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WHITE ASH 


Fraxinus americana, Linnaeus 


FORM—Usually reaches a height of 70-80 ft. with a diameter of 2-3 ft. but may attain a 
height of 120 ft, with a diameter of 5-6 ft. ‘Trunk usually tall, massive, clear of branches 
for a considerable distance from the ground when grown in the forest, bearing a narrow, some- 
what pyramidal crown. When open-grown the crown is decidedly round-topped and often extends 
almost to the ground. In forest-grown trees trunk often continyous and dividing into a number 
of spreading branches. . 

BARK—Grayish-brown, rather thick upon older trunks, decidedly divided by diamond-shaped 
fissures into rather flattened ridges which are covered by thin, close-fitting scales. Longitudinal 
ridges often transverseély-fissured so that the primary fissures are connected. See Fig. 107. 


TWIGS—Opposite, stout, usually smooth, sometimes covered with a slight bloom, decidedly 
flattened at the nodes. During the first winter grayish-brown in color, and decidedly lustrous; 
covered by scattered, large, pale lenticels. 

BUDS—Opposite, ovate, blunt-pointed, usually dark brown, occasionally almost black. Term- 
inal bud larger than laterals, covered by 2-3 pairs of visible scales which occur opposite each 
other. Scales on the terminal buds may be somewhat sharp-pointed, while those on the lateral 
buds are usually obtuse. Two lateral buds are usually found at base of terminal bud causing a 
terminal enlargement of twig, 


LEAVES—Opposite, compound, about 10 inches long with 5-9 leaflets. ‘Leaflets 3-5 inches 
long, about 14 inches broad, evidently-stalked, slightly serrate on margin, acute at apex, 
wedge-shaped to rounded at base. When full grown usually smooth and dark green above and 
pale below. A few hairs are sometimes found along the veins on the lower surface. 


LEAF-SCARS—Opposite, semi-circular in outline, notched on the upper margin, raised, con- 
spicuous; bundle-scars small, numerous, arranged in a curved line. 


FLOWERS—Appear about May before the leaves. The staminate and pistillate on different 
trees. Staminate occur in dense reddish-purple clusters; pistillate in rather open panicles. 


FRUIT—A samara, borne in dense drooping panicles about 7 inches long, Panicles often persist 
far into winter, Individual samara 1-2 inches long, consists of a seed bearing portion and a 
winged portion. Seed portion round in cross-section, terminated by the wing which aids in the 
dispersal of the seed. Since some trees bear staminate flowers only, seeds are never found 
upon them. 


W0OOD—Ring-porous; very heavy ard strong, odorless and tasteless, tough, elastic, and white 
to brown in color, with thick and lighter colored sapwood. Pores in spring wood large, usually 
3-10 rows wide; in summer wood isolated or in groups of 2-3, and usually joined by wood 
parenchyma. Weighs 41 lbs. per cubic foot. Used in manufacture of agricultural imple- 
ments, wagon building, furniture, interior finishing of houses, and for tool handles, 


DISTINGUISHING CHARACTERISTICS—The White Ash, also known as the Canadian Ash, 
can be distinguished from the Black Ash by its leaves which have stalked leaflets, while the 
leaflets of the Black Ash are sessile. The buds of the White Ash are usually obtuse and brown 
in color, while those of the Black Ash are usually acute and black in color. The bark of the 
White Ash is usually furrowed and has diamond-shaped fissures between the ridges while the 
bark of the Black Ash is scaly, often corky and not furrowed, It can be distinguished from the 
Red Ash by its smooth leaves and twigs. Those of the Red Ash are usually velvety-pubescent. 
The leaf-scars of the White Ash are ysually evidently-indented in the upper margin, while 
those of the Red Ash are not. The leaflets of the White Ash are entire-margined or obscurely 
toothed and silvery white on the lower surface while those of the Green Ash are evidently 
toothed and green on both sides. The seeds of the White Ash have wings which are fastened- 
only to the apex of the seed, while in the Red Ash they are fastened to the apex and often 
extend down along the sides, and in the Black Ash the wing usually surrounds the seed. The 
Biltmore Ash (Fraxinus Biltmoreana, Beale), found only locally through the southern part of 
the State, is only a pubescent form of the White Ash, The twigs and lower surface of leaflets 
of the former species are pubescent. It is adapted to somewhat drier sites, and grows more 
rapidly in youth than the White Ash. Its chief occurrence is on the limestone formation of 
Ohio, Indiana, Kentucky, and Tennessee. 


RANGE—Nova Scotia to Minnesota and southward to Florida and Texas. 


DISTRIBUTION IN PENNSYLVANIA—Generally distributed throughout the State. Common 
in the eastern, southern, central, and western parts. Sparse in the mountainous parts, except in 
moist valleys and rich bottomlands, Locally it is rare in northern Pennsylvania, where it reaches 
its best development on moist slopes with a northern exposure. A thrifty plantation occurs 
near Ansonia in Tioga county, 


HABITAT—Prefers fertile, moist soils; very common -in rich, moist woods and along streams, 
lakes, and other bodies of water. Occasionally found on rather dry hillsides. 


IMPORTANCE OF THE SPECIES—The White Ash is one of the most important timber trees 
of Pennsylvania on account of the large size which it attains, its general distribution through- 
out the State, its rapid growth, as well as its immunity from the attack of fungous diseases 
and insects. Nature did not produce it in pure stands, hence in developing our future forests we 
should aim to follow nature and plant White Ash in mixture with some other desirable species. 
White Ash and White Pine will undoubtedly prove to be a valuable mixture. 
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PLATE CXXV. BLACK ASH 


1. Branch with staminate flowers, x 34. 
2. A panicle of pistillate flowers, x 4. 

3. A mature compound leaf, x #4. + 

4, A cluster of fruit, x 4. 

5. A winter twig, x #4. 

6. Section of a winter twig, enlarged. 
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BLACK ASH 


Fraxinus nigra, Marshall 


FORM—A medium-sized tree which usually attains a height of 60-80 ft. with a diameter of 
1-2 ft., but may reach a height of 100 ft. with a diameter of 24 ft. It usually has a rather 
tall, slender trunk often free from branches for a considerable distance from the ground, bearing 
@ narrow and shallow crown formed by numerous rather upright branches. Usually found in the 
forest, where the slender form prevails, but occasionally may be found in the open, where its 
form resembles that of the White Ash. 


BARK—Thin, grayish, shallowly and irregularly fissured; ridges between the fissures decidedly 
scaly and somewhat corky. By rubbing the bark it breaks up into a very fine powder. See 
Fig. 108. 


TWIGS—Rather stout, at first somewhat hairy, but soon becoming quite smooth, Resemble 
those of the White Ash but lighter in color, and not so smooth and glossy. 


BUDS—Opposite; terminal bud present, ovate, sharp-pointed, black, covered with 1-2 pairs of 
visible bud-scales, usually at some distance from nearest lateral buds; lateral buds usually 
almost as broad as long, often obtuse at apex, closely appressed to twigs. 


LEAVES—Opposite, compound, about 14 inches long, with 7-11 sessile leaflets. Leaflets are 
all sessile except the terminal one, 3-5 inches long, about 14 inches wide, acute at the apex, 
serrate on the margin, wedge-shaped at the base, dark green and smooth above, paler below. 


LEAF-SCARS—Opposite, large, conspicuous, erescent-shaped, upper margin usually straight 
or convex; bundle-scars numerous, arranged in a curved line, sometimes joined so as to form a 
compound scar. ? 


FLOWERS—Appear about May before the leaves. Staminate and pistillate borne on the same 
or different trees; the staminate in dense, dark purplish clusters; the pistillate in rather open 
panicles. 


FRUIT—A samara which resembles the fruit of the White and Red Ashes, but differs in that 
the wing is broader, decidedly notched at the apex, and completely surrounds the somewhat 
flattened seed-bearing portion. 


WOOD—Ring-porous; medium in weight, hardness and strength, comparatively soft, rather 
coarse grained, somewhat durable, Heartwood dark brown with white sapwood; marked differ- 
ence between spring and summer wood; annual layers of the wood easily separated. Pores in 
spring wood in a broad zone often comprising one-half of the ring. Pores in summer wood large, 
few, scattered. Weighs 39 lbs. per cubic foot. Used in the manufacture of baskets, hoops, 
chair bottoms, and the interior finishing of houses. F 


DISTINGUISHING CHARACTERISTICS—The Black Ash, also known as Hoop, Swamp, Basket, 
and Brown Ash can be readily distinguished from the other native species of ash in summer 
by the opposite and compound leaves with sessile lateral leaflets; the leaflets on all other 
native species being evidently-stalked. In winter it can be identified by its raised upper margin 
of the leaf-scar and the black, ovate, and sharp-pointed buds, and in autumn by its fruit, the 
body and seed kernel of which are flat and the wing of which extends to the base of the seed, 
while in the other native species the seed kernel is round or nearly so, and the wing does not 
extend beyond the middle of the seed. In addition to these seasonal characteristics the tree 
may be recognized at any period of the year by its distinctive slender form, clean trunk, shallow- 
erown, and thin, grayish, and non-fissured bark which is usually soft and corky, and if rubbed 
with the hand it becomes mealy. The twigs, as a rule, are stouter and less numerous than in 
the other native species. 


RANGE—Newfoundland to Manitoba, south to Delaware, Virginia, and Arkansas, 


DISTRIBUTION IN PENNSYLVANIA—Generally distributed over the State, but rarer in the 
high mountainous portion, except in moist valleys. Common in the eastern, southern, central, 
and northwestern parts, and rarer in the southwestern part. oe 


HABITAT—Prefers cool swampy habitats, in this respect differing very much from the other 
species of Ash native to the State. Flourishes best in the cooler portions of its range. Its 
chief commercial occurrence is in the northern half of the Lake States. Seldom thrives on dry 
ground. 


IMPORTANCE OF THE SPECIES—The Black Ash has probably never been grown for forestry 
purposes, It may be so recommended where natural reproduction may be depended upon and in 
such locations where other more valuable trees will not grow. Few better species grow in its 
chosen swampy home and consequently it may be one which we will plant in the future in 
extremely wet locations together with such other trees as Spruce, Fir, and Larch. 
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RED ASH 


Fraxinus pennsylvanica, Marshall 


FORM—tTree of middle or large size, usually attaining a height of 30-60 ft. with a diameter 
of 1-3 ft., but may reach a height of 70 ft. with a diameter of 5 feet. Trunk similar to that 
of White Ash, but smaller and bearing numerous upright branches which form a rather irregular 
and compact crown. 


BARK—Grayish-brown, roughened by numerous fissures separating prominent ridges which in 
time become scaly. Fissures usually diamond-shaped. Ridges often sub-divided by transverse 
secondary fissures. 

TWIGS—Similar to those of the White Ash but not so stout and covered with a dense velvety 
pubescence, or sometimes almost smooth. See ‘‘T'wigs’’ under White Ash, page 220, 


BUDS—Opposite; terminal bud present;, ovate, brown, covered by brownish scales, 2 pairs 
of which are usually visible. Scales of the lateral buds usually have an obtuse apex while those 
of the terminal buds have a more acute apex. See ‘‘Buds’’ under White Ash, page 220. 


LEAVES—Opposite, compound, about 11 inches long, with 5-9 stalked leaflets. Leaflets from 
3-5 inches long, 1-134 inches wide, ovate, acute at apex, slightly toothed on margin, wedge- 
shaped at base, At first coated on the lower surface with white tomentum, later becoming 
yellowish-green above, and decidedly velvety-pubescent beneath, 


LEAF-SCARS—Opposite, semi-circular in outline, conspicuous, slightly notched on the upper 
margin, bundle-scars numerous, usually small, and arranged in a curved line. Sometimes a 
number of bundle-scars unite to form a compound bundle-sear. 


FLOWERS—Appear about May before or with the leaves. Staminate and pistillate are usually 
borne on different trees. Staminate occur in dense purplish-red clusters; pistillate in open 
greenish-red panicles. 


FRUIT—A samara, borne in onen panicles which often persist far into winter. The individual 
samara varies in length from 1-2 inches, and consists of a seed-bearing portion and a winged 
portion. Fruit resembles that of the White Ash, but has the winged portion attached not only 
to the apex of the seed but also along the sides, while the White Ash has the wing attached 
at the apex only. 


WOOD—Ring-porous; heavy, hard, rather strong, light brown, with rather wide and light 
colored sapwood. Pores in the spring and summer wood are similar to those of the White 
Ash, but the lines of pores in the summer wood are longer than in the White Ash. Weighs 
44 lbs. per cubic foot. Used for the same purposes as the White Ash, but is somewhat in- 
ferior to it from a commercial point of view. 


DISTINGUISHING CHARACTERISTICS—The Red Ash can be distinguished at any season 
of the year from the other native species of Ash, except the Biltmore Ash, by its velvety- 
pubescent twigs and petioles and the reddish color of the inner bark of the branches. It can 
also be distinguished from the White Ash by its somewhat smaller maximum size, the shallower 
fissures of the bark and the fruit, the wings of which are attached to the apex and sides 
of the seed while those of the White Ash are attached only to the apex. The main dis- 
tinguishing chaacteristics between this species and the Biltmore Ash are found in the fruit 
and range. The fruit of the Red Ash tapers gradually along the edges into the linear or 
spatulate wing which is decurrent along the body of the seed to the middle, while the fruit of 
the Biltmore Ash is linear-oblong, tapers little, and the wing is attached only to the end of the 
short and stout body of the fruit. The lateral leaficts of the Red Ash are stalked while those of 
the Black Ash are stalkless, The Red Ash has brown and blunt-pointed buds; those of the 
Black Ash are black and sharper pointed. The bark of the Red Ash, while not so prominently 
fissured as that of the White Ash, can be distinguished very readily, from the non-fissured, 
soft, scaly, and semi-corky bark of the Black Ash. The smoothed-branched Green Ash (Fraximus 
pennsylvanica var. Janceolata (Borkh.) Sarg. is generally regarded as only a variety of the Red 
Ash, 

RANGE—New Brunswick and Manitoba, south to Florida and Alabama, and westward to 
Dakota and Missouri. 


DISTRIBUTION IN PENNSYLVANIA—Known to occur in the eastern and southern parts of 
the State, Also reported from the central part. The Green Ash, a variety of the Red, is 
reported as occurring in Westmoreland and Allegheny counties in the western part of the State. 
Not reported from the northern or northwestern parts, but its general range indicates that it may 


occur there. - g 


HABITAT—Prefers rich soil in valleys; also found in swampy lowlands and along the 
margins of streams, lakes, and ponds; occasionally found upon rather dry hillsides. 


IMPORTANCE OF THE SPECIES—The Red Ash in many respects resembles the White Ash, 
but is of less economic importance since it does not attain so large a size as the White Ash, 
its wood is not quite so valuable, and it requires a somewhat moister soil. The White 
Ash will grow in all places where the Red Ash thrives, and consequently the White Ash should 
be favored. It is sometimes planted for ornamental purposes but the White Ash is generally 
regarded more attractive and just as free from the attacks of insects and fungi. The only 
place where the Red Ash could be recommended for planting for forestry purposes would be in 
such situations where it is too wet for the White Ash to thrive. 
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1. Branch with staminate flowers, x }. 
2. A panicle of pistillate flowers, x 4 
3. A mature compound leaf, x #4. 

4, A cluster of fruit, x 34. 

5. A winter twig, x 4 
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. Section of a winter twig, enlarged. 
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A flowering branch with immature leaves, 
2. A fruiting branch with mature leaves, x 34. 
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FRINGE-TREE 


Chionanthus virginica, Linnaeus 


GENUS DESCRIPTION—The genus to which the Fringe-tree belongs has only one other rep- 
resentative, the Chinese Fringe (Chionanthus retusa, Paxton), a native of eastern Asia. Both 
species are cultivated primarily for ornamental purposes. The generic name of these trees, 
Chionanthus, refers to the white flowers which resemble snow. 


FORM—A slender, small-sized tree usually attaining a height of 20 ft. with a diameter 
of 6-8 inches, but may reach a height of 40 ft. with a diameter of 12 inches. Trynk usually 
short, bearing numerous, stout, and ascending branches which form a rather deep, narrow 
crown, 


BARK—On main trunk rather thin, scaly, reddish-brown; on branches light brown to orange, 
and smooth, 


TW1GS—Rather stout, light brown tinged with green, somewhat angled, slightly hairy. 
Marked by large, conspicuous and elevated leaf-scars and dark colored lenticels. 


BUDS—Opposite, ovoid, sharp-pointed, about 4 of an inch long, covered with about 5 pairs 
of scales which increase in length from the outer towards the center, and are ciliated on 
the margin, 


LEAVES—Simple,. opposite, thickish, ovate, 4-8 inches long, 1-4 inches wide, wedge-shaped at 
base, entire on margin, acute at apex, dark green above, pale and smooth below except along 
the veins. 


LEAF-SCARS—Opposite, raised, semi-circular in outline, upper side of margin partly surrounds 
bud; bundle-sears solitary, large, located on cushions. 


FLOWERS—<Appear in May or June when leaves are just developing. Borne in drooping 
panicles about 4-6 inches iong; perfect, white, and slightly fragrant. The appearance of the 
snow white flowers resembles fringe, hence the common name Fringe-tree. 


FRUIT—A berry, borne in loose clusters. Dark blue in color, about 4-% of an inch long, and 
surrounded at the base by a persistent calyx. Stalks bearing the fruit may bear leaf-like 
bracts. Skin of fruit usually thick and stones usually thin. 


WOOD—HLight brown in color, with rather wide and lighter colored sapwood; heavy, hard, close- 
grained. Weighs about 40 lbs. ner cubic foot. It is put to no special commercial uses. 


DISTINGUISHING CHARACTERISTICS—The Fringe-tree also known as Old Man’s Beard, 
White Fringe, American Fringe, Flowering Ash, and Snow Flower tree, is native to only a few 
counties in the southern part of the State. This limited distribution, together with its small 
size and its simple, opposite, entire-margined and thick leaves will enable one to distinguish 
it quite readily during the summer. The white fringe-like panicles of flowers will also assist 
during a limited portion of early summer. In winter, the opposite, rather stout branches 
bearing sharp-pointed, opposite buds covered with more than 4 pairs of scales, are also character- 
istic, The berry-like fruit combined with the opposite branch will distinguish this tree from 
practically all others found in the State. 


RANGE—Soythern New Jersey and southeastern Pennsylvania to Florida and Texas. It is 
essentially a southern species. 


DISTRIBUTION IN PENNSYLVANIA—This tree is found locally in about 6 counties in the 
southeastern part of the State. It is nowhere abundant, nor does it attain large dimensions. 


HABITAT—Usually found in rich, moist soil; also frequents banks of streams, lakes and 
swamps. 


IMPORTANCE OF THE SPECIES—The Fringe-tree is planted extensively for ornamental 
purposes as far north as Massachusetts. Its beautiful flowers and its attractive form recommend 
it for planting in lawns and parks. The main objectionable feature is the fact that it retains 
its foliage for a relatively short period during. the summer, since the leaves are late to appear 
and early to disappear, The poor quality and small size of the wood which it produces, to- 
gether with its limited distribution and selective situations, do not recommend it for forestry 
purposes. it can readily be grafted upon our common species of Ashes, This enables one to 
develop it upon situations somewhat dry for the tree itself. 
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SWEET VIBURNUM 


Viburnum Lentago, Linnaeus 


FAMILY AND GENUS DESCRIPTION—YThe Honeysuckle family, Caprifoliaceae, is rather 
widely distributed in temperate regions. It comprises about 10 genera with 275 species of 
shrubs, trees, vines, and a few perennial herbs. About 8 genera are native to North America 
and 7 to Pennsylvania. The 7 genera native to this State comprise about 31 species, most 
of which are shrubs, The principal native genera are: ‘The Elderberries (Sambucus), the 
Vibyrnums (Viburnum), the Bush Honeysuckles (Diervilla), the Honeysuckles (Lonicera) and the 
Snowberries (Symphoricarpos). Since most of the representatives of these genera are shrubs 
only a few have been discussed in this publication, A description of the others may be found 
in Gray’s New Manual of Botany, or Porter’s Flora of Pennsylvania. The Elders belonging to 
the genus Sambucus, are among our best known shrubs. The Common Elderberry (Sambucus 
canadensis L.) is probably the best known. The flowers are conspicuous and sometimes used in 
making wine. The fruit is eaten and also made into wine, pies, and jellies. The Honeysuckles 
(Lonicera) are very common in our gardens and parks as ornamental shrubs and vines, They 
comprise about 100 species of which number at least 10 species are native to Pennsylvania, The 
Viburnums (Viburnum) also comprise about 100 species of which number about 20 species are 
native to North America and 11 to Pennsylvania. All of our species are usually shrubs, rarely 
small trees. The two species described on the following pages are occasionally found as small 
trees. 


FORM—A shrub or small tree usually attaining a height of 10-15 ft., but may reach a height 
of 30 ft. with a diameter of 10 inches. Trunk usually short, bearing a round-topped crown 
formed by slender and usually drooping branches, 


BARK—Disagreeable in odor, reddish, roughened in older specimens by division and subdivision 
into thick plates which are scaly on the surface. 


TWIGS—At first greenish and covered with rusty hairs, later reddish to orange and rather 
smooth. ‘ 


BUDS—Opposite, long, slender, scurfy, reddish-brown, covered by two rather rough scales. 
Lateral buds are usually leaf-buds and closely appressed to twigs. Terminal buds are often 
flower buds with a marked swelling at the base, and about } of an inch long. 


LEAVES—Opposite, simple, ovate, about 24 inches long, sharp-pointed, narrowed or rounded 
at base, closely and very sharply serrate on margin, bright green, smooth on both upper and 
lower surfaces. Veins conspicuously connected by veinlets. Petioles often winged and grooved. 


LEAF-SCARS—Opposite, wide, broadly U-shaped not encircling twigs, and usually with 3 
bundle-scars. 


FLOWERS—Small, perfect, white, appearing in May or June in dense, many flowered, sessile, 
terminal cymes which are usually 3-5 inches broad. 


FRUIT—A black or dark blue, fleshy, sweet, rather juicy drupe, containing a flat oval stone, 
and grouped into small clusters borne on slender, reddish, and often drooping stalks. 


W0O0OD—Diffuse-porous; heavy, hard, dense, yellowish-brown, with very disagreeable and per- 
sistent odor, Weighs 46 lbs. per cubic foot. Not important commercially. 


DISTINGUISHING CHARACTERISTICS—The Sweet Viburnum, also known as Sheepberry, 
Nannyberry, and Wild Raisin, resembles the Withe-rod or Wild Raisin (Viburnum cassinoides, 
L.) more closely than any other native Viburnum. The latter can be distinguished by its 
opaque or dull and obscurely-veined leaves with irregularly crenulate margins and by the 
peduncles which are usually shorter than the cymes. The Sweet Viburnum may attain a larger 
size than the Withe-rod and bears ovate leaves with closely and sharply serrate margins and 
winged petioles. Another closely related species is the Black Haw described on page 225, from 
which the Sweet Viburnum can be distinguished by its leaf-blades with acuminate apexes, its 
long-pointed reddish-brown buds, and its winged petioles. The Black Haw usually has blunt- 
pointed leaves, short-pointed and rusty pubescent buds, and no winged leaf-petioles. The 
lateral branches of the Black Haw are usually stiff and stand at right angles to the main stem. 
while those of the Sweet Viburnum are flexible and form an angle of about 45 degrees with 
the main stem. The Sweet Viburnum is usually found in wet locations while the Black Haw 
frequents dry situations and often forms almost impenetrable thickets along old fence rows. 
The long, slender, scurfy reddish-brown buds closely appressed to the clean, flexible, reddish- 
brown twigs are positive winter characteristics of the Sweet Viburnum. 


RANGE—Quebec to Manitoba, south to Georgia, Indiana, and Missouri. 


DISTRIBUTION IN PENNSYLVANIA—Common in the eastern, southern, and central parts of 
the State; local in the western part, and less frequent in the northern part. 


HABITAT—Usually found along or near banks of streams and borders of lakes located in or 
near wooded areas. 


IMPORTANCE OF THE SPECIES—The Sweet Viburnum has no commercial value, so far as 
wood production is concerned. Its form, flowers, fruit, and foliage make it one of the most 
attractive of our small ornamental trees. 
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PLATE CXXVIII. SWEET VIBURNUM 


twig showing the opening of a terminal bud, x 4. 
branchlet with leaves and two cymes of flowers, x 
branchlet with leaves and two clusters of fruit, x 4. 
winter twig with lateral leaf-buds and terminal flower buds, natural size. 
leaf-scar with three bundle-sears, enlarged. 
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PLATE CXXIX. BLACK HAW 


1. A branchlet with leaves and two cymes of flowers, x 3}. 

2. A branchlet with leaves and two clusters of fruit, x 4. 

3. A winter twig with a large terminal flower bud and three leaf-buds. Two leaf-buds are 
opposite, and located about the middle of the twig, while the third is at the base and 
to the right of the terminal flower bud, natural size. 
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BLACK HAW 


Viburnum prunifolium, Linnaeus 


FORM—A shrub or small tree usually attaining a height of 15 ft. but may reach a height 
of 35 ft. with a diameter of 10-12 inches, Trunk short, often crooked, bearing a rather broad 
and round-topped crown formed by stiff lateral branches. 


BARK—<About 2/5 of an inch thick, reddish-brown, rough, broken into thick plate-like scales. 


TWIGS—At first reddish and smooth, then green, and later, during first winter, spine-like, 
gray tinged with red, and often covered with thin film-like bloom, Usually marked with 
orange-colored lenticels. 


BUDS—Opposite, 4-4 of an inch long, covered with 2 rusty pubescent scales which enlarge 
into leaf-like bodies in spring when growth begins. Axillary buds 3 of an inch long, flattened, 
closely appressed to twig. Flower buds swollen near base. 


LEAVES—Opposite, simple, oval, 1-3 inches long, obtuse or slightly pointed at apex, usually 
wedge-shaped at base, finely serrate on margin, sometimes leathery when old, dark green. above 
and pale- green below; petioles usually round, rarely winged, 


LEAF-SCARS—See ‘‘Leaf-scars’’ under Sweet Viburnum. 


FLOWERS—Small, perfect, white, appearing about May in dense, many-flowered, sessile, and 
terminal cymes which are 3-4 inches broad. 


FRUIT—Fleshy, dark blue drupe which is persistent, sweet and rather juicy; contains a flat 
oyal stone; grouped in few-fruited clusters borne on reddish stalks. 


WoOD—See ‘‘Wood’’ under Sweet Viburnum. 


DISTINGUISHING CHARACTERISTICS—The Black Haw, also known as Sweet Haw, Sheep- 
berry, Stag-bush, and Nanny-berry, closely resembles the Sweet Viburnum. See ‘‘Distinguishing 
Characteristics’ under Sweet Viburnum. The Black Haw and the Sweet Viburnum may further 
be distinguished from the Mlaple-leaved Viburnum (Viburnum acerifolium) by the palmate vena- 
tion of the leaf-blade and the small gaping buds of the latter, and from the Arrowwood 
(Viburnum dentatum) by the coarsely dentate leaves, the small gaping buds, and the evidently- 
stalked flower clusters of the latter. 


RANGE—Connecticut south to Georgia, and west to Arkansas, 


DISTRIBUTION IN PENNSYLVANIA—Common in the eastern and southen parts of the 
State, and local to sparse in the other parts. 


HABITAT—Prefers dry rocky hillsides. Sometimes found in rather moist locations. Fre- 
quent along fences and roadsides where seeds may have been dropped by birds. Often forms 
almost impenetrable thickets along fences, especially when coppiced. 


IMPORTANCE OF THE SPECIES—The Black Haw is of no commercial importance as a 
wood-producing tree, but for ornamental purposes deserves to be planted extensively. The bark 
of the roots is valuable medicinally. 
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GLOSSARY. 


Abortion. Imperfect development or non-development of an organ. 

Abortive. That which is brought forth prematurely, coming to naught before it is completed. 

Achene. A small, hard, dry, 1-celled, 1-seeded fruit which does not open by valves. 

Acrid. Sharp or biting to the taste. 

Acuminate. Decidedly tapering at the end. 

Acute. Tapering at the end. 

Aesthetic. Pertaining to the beautiful. 

Afforesting. Turning ground into forest after being without a forest for a considerable length 
of time. 

Alluvial, Relating to the deposits of sand, clay, or gravel made by river action. 

Alternate. Not opposite to each other, but scattered singly along the axis. 

Ament. A peculiar, scaly, unisexual spike. 

Anther. The enlarged terminal part of a stamen which bears the pollen. 

Apex. The tip or end of a bud or leaf, i. e, the part opposite the base. 

Apical. Pertaining to the tip, end or apex. 

Appressed. Lying tight or close against. 

Arborescent. Tree-like in appearance, size, and growth. 

Aromatic. Fragrant; with a pleasing odor. 

Astringent. Contracting; drawing together; binding. 

Axil. The upper angle formed by a leaf or branch with a stem. 

Awillary. Situate in an axil. 

Bark. The outer covering of a trunk or branch. 

Basal. Pertaining to or situate at base. 

Berry. A fruit which is fleshy or pulpy throughout. 

Bisexual. Waving both stamens and pistilis, i. e. male and female organs. 

Bloom. A powdery or somewhat waxy substance easily rubbed off. 

Bole. The body or stem of a tree. 

Boreal. Pertaining to the north. 

Bract. A modified leaf subtending a flower or belonging to an inflorescence. 

Bud-scales. Modified leaves covering a_ bud. 

Bundle-scars. Scars on the surface of a leaf-scar, Severed ends of the fibro-vascular bundles 
which connected the twigs with the leaves. 

Oalyz. The outer portion of a flower, usually green in color. 

Cambial. Pertaining to the cambium. 

Oambium, A thin-walled formative tissue between the bark and wood. 

Capsule. A dry fruit composed of more than one carpel and splitting open at maturity. 

Oarpel. A simple pistil or one member of a compound pistil. 

Catkin. An ament or spike of unisexual flowers. 

Chambered. Said of the pith when interrupted by hollow spaces at rather regular intervals. 

Ciliate. Fringed with hairs on the margin. 

Coherent. Sticking together; connected. 

Collateral. Accessory buds at the sides of axillary buds. 

Complete. Said of flowers when all parts are present. 

Compound. Composed of two or more similar parts united in a whole. 

Ooncentric. Said of growth rings when the growth center coincides with the geometrical center. 

Confluent. Flowing together; uniting. Said of the bundle-scars when the separate ones flow 
together and appear as one. 

Conical. Cone-shaped. 

Conifers. A group of trees which usually produce their fruit in the form of a cone. 

Coniferous. Cone-bearing. 

Conniving. Brought close together. 

Contorted. Twisted together or back upon itself. 

Oonvergent. Tending to one point, 

Oordate. MWHeart-shaped. 

Corolla. The inner portion of the perianth, composed of petals. The bright colored part of 
most flowers. 

Corymb. <A flat-topped or convex flower cluster, blooming first at the edges. 

Oorrugated. Shaped into grooves, folds, or wrinkles. 

Crown. The upper mass of branches, also known as the head. 

Cyme. A-flower cluster blooming from apex or middle first, usually somewhat flat. 

Oymose. In a cyme; cyme-like. 

Deciduous. Falling off, usually at the close of the season. 

Decurrent. Extending down the stem below the insertion. 

Defoliation. Removal of foliage. 

Dehiscent. Splitting open. 

Deliqueecent. Said of the form of a tree with a broad spreading habit. The branches sub- 
divide until they apparently disappear. 
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Deltoid. Delta-like, triangular. 

Dentate. Toothed, usually with the teeth directed outwards. 

Diffuse-porous. Equal-pored. Said of wood when pores in a growth ring are equal in size. 

Digitately-compound. With the members arising at the same point at the end or top of the 
support. 

Dioecious. Unisexual, with the two kinds of flowers on different plants. 

Disseminated. Scattered; thrown broadcast. 

Divergent. Pointing away; extending out. Said of buds which point away from the twigs. 

Downy. Covered with fine hairs. 

Drupe. A fleshy fruit with a pit or stone. 

Hecentric, Not circular. Said of growth rings when growth center does not coincide with 
geometrical center. 

Elongated. Long drawn out. 

imbyro. A young plant in a seed. 

Hntire-margined. Margin smooth, not cut or roughened. 

Epidermis. The outer layer or covering of plants. 

Equidistant. Wqual distances apart. 

Hven-pinnate. With all the leaflets occurring in pairs. 

Excurrent. Said of a tree with a continuous trunk and erect habit of growth. 

Eazfoliation. Splitting or cleaving off of outer layers of bark. 

Exotic. Of foreign origin. 

Ugeudation. Oozing out of sap, resin, or milk. 

Fascicle. A cluster, usually dense. 

Fertilization. The process by which pollen stimulates the ovule to produce a seed. 

Fetid. IT-smelling. 

Fibro-vascular bundles. The conducting strands which connect the leaves with the stem. 

Fibrous. Consisting of fibers; woven in texture. 

Filament. The stock bearing the anther. 

Fissures. Grooves, furrows, or channels as in the bark. 

Flora, The complete system of plants found in a given area. 

Fluted. Grooved, corrugated, channeled. 

Follicles. A dry fruit of one carpel, splitting on one side only. 

Forestry. The rational treatment of woodlands for their products. 

Fruit. A developing or ripened ovary. It may also include the axis containing the real fruit. 

Fungus. <A plant devoid of green color such as mushrooms and rots. 

Gaping. With an open split at the end or apex. 

Genus. A group of related species, as the pines or the oaks. 

Glabrous. Smooth, without hairs. 

Glandular. Bearing glands or gland-like. 

Glaucows. Covered with a bluish or whitish waxy coating; a bloom. 

Globose. Ball-like or nearly so. 

Globular. Ball like. 

Habitat. The home of a plant. 

Head. A dense cluster of sessile flowers or the crown of a tree. 

Heartwood. The dead, central, usually highly colored portion of the trunk. 

Herbaceous. Werb-like, soft. 

Heterogenous. Composed of dissimiliar elements, as the wood of the hardwoods. 

Homogencous. Composed of closely resembling elements, as the wood of the conifers. 

Imbricated. Overlapping like the shingles on a roof. 

Incomplete. Said of flowers in which one of the outer parts is wanting. 

Increment. Growth; increase. 

Indehiscent. Applied to fruits that do not split open to let out the seeds. 

Indigenous. Applied to plants that are native to a certain locality. 

Inflorescence. The flowering part of a plant, and especially its arrangement. 

Iniolerant. Not shade enduring. Requiring sunlight. 

Involucre. <A circle of bracts surrounding a flower or cluster of flowers. 

Irregular. Said of flowers, showing inequatity in the size, ferm or union of “similar parts. 

Keeled. With a central ridge, like the keel of a boat. 

Lamina. The blade or flattened portion of a leaf. 

Lanceolate. Shaped like a lance; several times longer than wide. 

Lateral. Situated on the side, as the buds along the side of the twig. 

Leaflets. One of the small blades or divisions of a compound leaf. 

Leaf-scar. The sear ieft by the falling of a leaf. 

Lenticel. A corky growth on young or sometimes older bark, which admits air to the interior 
of the twig or branch. 

Linear. Uine-like, long and narrow, with parallel edges. 

Lobed. Said of leaves that have the margins more or less cut or divided. 

Iunate, Of the shape of 2 half-moon or crescent. 

Manna. A sweetish secretion used in medicine as a mild laxative. 

Medullary. Pertaining to the pith or medulla. 

Medullary Ray. Radial lines of tissues crossing the growth of rings at right angles and extending 
into the bark. 

Midrib. The central or main rib or vein of a leaf. 

Mongrel. Composed of two elements of entirely different origin. 
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Monoecious. Bearing stamens and pistils in separate flowers on the same place, 

Morphological, Pertaining to the form and structure of plants. 

Mucilaginows. Shiny, or gummy when chewed. 

Naked. Said of buds without scales and seeds without covering. 

Naval Stores. Refers to tar, turpentine, resin, etc. 

Nerve. One of the lines or veins running through a leaf. 

Node. A place on a twig where one or more leaves originate. 

Non-porous. Without pores, 

Nut. A dry, 1-seeded, indehiscent fruit with a hard covering. 

Nutlet. A small nut. 

Ob-. A prefix meaning inverted or reversed, 

Oblique. Slanting, uneven, 

Oblong. About twice as long as wide, the sides nearly parallel. 

Obovate. Reversed egg-shaped. 

Obtuse. Blunt. 

Odd-pinnate. With an odd or unpaired leaflet at the tip of the compound leaf. 

Opposite. Said of leaves and buds, directly across from each other. 

Orbicular. Circular. 

Ovary. The part of the pistil producing the seed. 

Ovate. Egg-shaped. 

Ovoid. HEgg-shaped or nearly so. 

Ovule. The body which after fertilization becomes the seed. 

Palmate. Hand-shaped; radiately divided. 

Panicle. A compound flower cluster, the lower brarches of which are longest and bloom first. 

Parasite. Growing upon and obtaining its nourishment from some other plant. 

Parenchyma. A class of plant tissue found in the green layers of the bark, in wood and pith. 

Pedicel. The stalk of a single fiower. 

Peduncle, The stalk of a flower cluster or of a solitary flower. 

Pendulous. Hanging. 

Perennial. Lasting for more than one year. 

Perfect. A flower with both stamens and pistils. 

Perianth. A term applied to the ealyx and corolla taken together. 

Persistent. Remaining after blooming, fruiting, or maturing. 

Petals. A part of a corolla, usually colored. 

Petiole. The stalk of a leaf. 

Pinna. A division, part, or leaflet of a pinnate leaf. 

Pinnate. With leaflets on both sides of a stalk. 

Pistil. The central part of the flowers containing the prospective seed. 

Pistillate. Bearing pistils but no stamens. 

Pith. The soft central part of a twig. 

Pod. Any dry and dehiscent fruit. 

Pollen. The dust-like substance found in the anthers of a flower. 

Pollination. The process of bringing the pollen of the male flower in contact with the stigma 
of the female flower. 

Polygamous. Producing staminate, pistillate and perfect flowers all on the same plant. 

Pome. A fleshy fruit with a core, such as an apple. 

Prickle. A sharp-pointed, needle-like outgrowth. 

Profligate. Wasteful, extravagant. 

Propagate. Said of buds containing reproductive organs. 

Pseudo-. <A prefix meaning false, not true. 

Pubescent. Hairy. 

Pungent. Ending in a sharp point; acrid. 

Pyramidal. Shaped like a pyramid with the broadest part near the base. 

Raceme. A simple inflorescence of flowers borne on pedice!s of equal length and arranged on 
a common, elongated axis. 

Rachis. 'The elongated axis of an inflorescence, as a raceme. 

Ray. See Medullary ray. 

Reflezed. Abruptly turned backward or downward. 

Reforestation. The process of putting a forest growth upon an area which had its forest 
growth removed recently. 

Regular. Said of flowers which are uniform in shape or structure. 

Resin-duct. A passage for the conduction of resin found in the leaves and wood. 

Ring-porous. Said of wood which has pores of unequal size, the larger ones being found in 
the spring wood and the smaller in the summer wood. 

Rugose. Wrinkled. 

Rugosities. Projections, wrinkles, knobs. 

Saccharine. Pertaining to or having the qualities of sugar. 7 

Samara. An indehiscent winged fruit. 

Sapwood.. The recently formed, usually light wood, lying outside of the heartwood. 

Scales. The small, modified leaves which protect the growing-point of a bud or the part of 
a cone which bears the seeds. ‘The small flakes into which the outer bark of a 
tree divides. 

Scurfy. Covered with small bran-like scales, 

Sepal. One of the parts of the calyx. 
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Serrate. Waving sharp teeth pointing forward. 

Sessile. Seated; without a stalk. 

Sheath. A tubular envelope or covering. 

Shrub. A low woody growth which usually branches near the base. 

Silky. Covered with soft, straight, fine hairs. 

Simple. Consisting of one part, not compound. 

Sinus, The cleft or opening between two lobes. 

Species. A group of like individuals as Red Oak, White Oak, ete. 

Spike. An elongated axis bearing sessile flowers. 

Spile. A small peg or wooden pin. Sometimes synonymous with pile. 

Spine. A sharp woody outgrowth. 

Stamen. The parti of a flower which bears the pollen. 

Staminate. Said of flowers which bear only stamens. Sometimes spoken of as male, 

Sterigmata. The projections from twigs bearing leaves. 

Sterile. Barren; unproductive. 

Stigma. The end of a pistil through which pollination takes place. 

Stipule. A leaf-appendage at the base of the leaf-stalk. 

Stipule-scar. The scar left by the fall of the stipule. 

Stoma. (plural stomata) An opening in the epidermis of a leaf communicating with the in- 
ternal air cavities. 

Striate. Marked with fine elongated ridges or lines. 

Striations. Long narrow lines or ridges. 

Strobile. A fruit marked by overlapping scales as in the Pine, Birches, etc. 

Style. The pin-like portion of the pistil bearing the stigma. 

Sub-. A prefix meaning under cr nearly. 

Sucker. A shoot arising from an underground bud. 

Superposed. Said of buds when they are arranged one above the other. 

Symmetrical. Regular as to the number of parts. Having the same number of parts in each 
circle, 

Terminal. Pertaining to buds located at the end of twigs. 

Thorn. A stiff, woody, shdrp-pointed projection. 

Tolerant. Applied to trees which endure certain factors, particularly shade. 

Tomentum, A dense layer of hairs. 

Tomentose. Densely pubescent; hairy. 

Truncate. Ending abruptly, as if cut off at the end. 

Tubercle. A small tuber or tuber-like body. 

Tufted. Growing in clusters. 

Umbel. <A flower-cluster with all the pedicels arising from the same point. 

Uniserual. Consisting of one sex only, either staminate or pistillate. 

ValWwate. Said of buds in which the scales merely meet without overlapping. 

Vegetative. Said of buds which do not contain reproductive organs, 

Veins. Threads of fibro-vascular tissue in leaves or other organs. 

Versatile. Used for many purposes. 

Viscid. Glutinous; sticky. 

Whorl. A group of three or more similar organs, as leaves or buds, arranged about the same 
place of attachment. 

Whorled. Borne in a whorl. 

Xylology. The science which treats of the form and structure of wood. 
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